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FP Capacitor Assembly 


New design anode tabs cannot break from 
vibration. 


Ample air space retained for gas expansion 
at elevated temperatures. 


New staking method between anode and tab 
permits higher discharge currents. 


Improved high surge separator material better 
at high temperatures. 


Unique processing improvements provide still 
better performance at 85°C. 
rating required by Mallory FP capacitors at 
this temperature. (Including the 450) rating.) 


No voltage de- 








~ : ° 
J Lower tab to terminal contact resistance for 


1 


For the past ten years Mallory FP Capacitors have set new standards of dependability. 
Now new improvements make them more reliable than ever. 


10 








sensitive circuits. 


Extra heavy rubber seal for high temperature 
and ripple conditions with venting feature 
preserved. 


Heavier cathode tab for better tab to ring weld, 
lower resistance and more rugged mechanical 
construction, 


Special etched cathode (all voltages) reduces 
loss of capacity under high ripple conditions, 
lowers RF impedance and remarkably reduces 
intersection coupling. 


Increased FP anode ratio of 12 to 1 at 450) 
and 15 to 1 at 150V provides better design 
fac tors. 


Still cost no more. Mallory FP capacitors have given exceptional performance 
at prices comparable to ordinary capacitors. These new improve 
ments have all been accomplished without extra cost to the user: 





Yours for the asking! 


Send for the Mallory Capacitor 







Catalog, which contains useful 
data on all types of Mallory Ca- 
pacitors—sizes, electrical char- 


acteristics, test measurements, 





mounting hardware. 








MALLOR 





P. R. MALLORY & CO., 





Inc., 
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In this summary of technical developments, space restrictions do not 


allow giving complete details. Further information relating to any 


item can be obtained by writing to the Editor of Product Engineering. 





METALLIC MATERIALS 


AUSTENITIC STAINLESS STEEL containing 
approximately 21 percent chromium and 12 
percent nickel has proven most suitable 
for exhaust valve heads. Material with- 
stands corroSive action of exhaust gases, 
does not harden from repeated heating and 
cooling and is highly ductile. 


PURE TITANIUM is finding inc:eased usage 
as an an tie 6 material. With proper- 
ties generally intermediate to 
EE = | aluminum and steel, the metal 
: |, in the annealed state has a 
= | tensile strength of 80,000 

| psi, a density of 4.54 anda 
melting point of 3,140 F. Limited quan- 
tities are made in sponge and ingot form. 


ee > 





LITHIUM has come into wide use in the form 
of metal, salts or alloys. It is being 
applied in pyrotechnics, welding and 
ceramics, aS a grease for airplane engines 
and for the removal of oxygen from heat- 
treating furnaces. 


MANGANESE IRON PHOSPHATE crystals applied 
to Dodge engine cylinder walls form an 
oil-absorbing coating that permits driv- 
ing at 40 mph and higher during the break- 
in period. 


A TOUGH, HARD ALLOY STEEL called Hy-Tuf 

— will absorb 27 percent more 
stress and has greater impact 
resistance than conventional 
construction steels of equal 
toughness. Material can be 
annealed and both flash and arc welded. 





PISTON RINGS centrifugally cast from 
K-spun fine-grained, martensitic cast 
iron are being used as top compression 
rings in Diesel and gasoline engines. 
They are claimed to have a combustion 
Shock resistance four times that ordi- 
narily exhibited by standard rings, thus 
reducing breakage during service. 


) . 
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ANTIMONY TRIOXIDE contained in the coat- 
ing material of fluorescent lamps has 
doubled their operating life to 4,000 hr 
and a special heater coating retards two 
types of discoloration known as "end band" 
and “anode spot." 


NONMETALLIC MATERIALS 


BAKING ENAMEL for reflector panels of 
light fixtures has a reflectivity of 87 
percent. Called Codur Glass 6808, finish 
is highly resistant to moisture. 


THE VAPOR from a silicon derivative liquid 
is being applied to radar insulators, 
windshields and camera lenses as a water 
repellent. The sub-microscopic film pro- 
duced causes water to form beads between 
which high frequency currents are unable 
to jump. 


SMOOTH, RIGID VINYL SHEET can be marked 
r= ie with a lead pencil and then 
| 4 cleaned like a blackboard. 
| Ws io, Sheets in various thicknesses 
LE to % in. are dimensionally 

of Stable and come in standard 
colors, 
transparent. 










either opaque, translucent or 


A CORROSION INHIBITING COMPOUND, RD-119, 
lengthens the life of the metal components 
in fuel systems. When added to fuel in 
ratio of 1 pint to 2,000 gal, inhibitor 
forms a protective coating that resists 
air and moisture. 


A BLEND OF SYNTHETICS--rubber and resins-- 
is taking the place of wood in applications 
where impact resistance is important. 
Material is called Kralite. 


ASBESTOS=BASE electrical tape insulation 
called Quinterra maintains a dielectric 
strength of 300 volts per mil up to the 
annealing temperature of copper. Non- 
inflammable and inorganic, material has 
Continued on Page 5 
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THIS BUILT CERTAINTY INTO A CIRCULATOR - 


A “booster” just won’t boost properly without a sound shaft 


seal—one that removes a// uncertainty from performance THE ROTARY SEAL PRINCIPLE 


throughout the life of the unit. Rotary Seals provide just that 

assurance, not only for circulators but for all the many types is explained and illustrated in detail in 
of equipment with which positive shaft-sealing is of prime our booklet, ‘Sealing with Certainty on 
importance. Rotating Shafts’. You should have this 
You see, Rotary Seals are “‘tailor-made”’ to fit the specific needs information —we'll be glad to send it 
of each application. You don’t have to juggle a stock part or to you without obligation. 

assembly to try and make it fit; expert engineering assures you 

that the patented Rotary Seal principle will be provided in a 

form which exactly meets your requirements. That way, you're 

sure of maximum efficiency, reduction of maintenance and re- 

pair expense, and trouble-free performance in actual use. 

We believe Rotary Seal engineers can save you time and money, 

too—call them in on the first steps of your project! 


mechanical 
THE seals 
eee tim SEND FOR YOUR 


| 
=R ¥ 
eT Sm COPY TODAYL) 


SEAL —~< 
om re 
Ul) "shore 
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a structure without holes and interstices 
and is available in thicknesses from 1.5 
to 20 mils. 


FOLDING GLASS panels are replacing the 
narrow rear vision strip used in convert- 
ible automobile tops. Full 
vision as in stock model cars 
is provided by plate glass 
plastic sandwich sections that 
fold like an accordion ona 

% in. plastic joint when top is lowered. 


/ 





TWO GRADES OF POLYSTYRENE have improved 
heat resistance qualities. Styron 637 has 
4 to 5 times the regular color permanence, 
while Styron 475 has 3 to 5 times the im- 
pact strength of standard grades. The 
latter fills the gap existing between 
rigid, dimensionally stable polystyrene 
and tough cellulosic-derivative plastics. 


THERMAL BARRIER, SEALING COMPOUNDS, 
Stabond FR-8 and FR-10, will resist 
temperatures up to 2,000 F. Maximum 
resistance to air and flame abrasion 

is obtained by adding such materials as 
perforated glass cloth. Applications 
include electrical junction boxes, heat 
exchanger couplings and hot air ducts. 


ELECTRICAL INSULATING PAPER used between 
aluminum foil windings in large capacitors 
is only 0.0002 in. thick. Made of wood 

pulp that is beaten in water until fibers 
are broken into microscopic fibrils, ma- 
terial is also being considered for small 
electronic components. 


DICHLOROSTYRENE-BUTADIENE is being used 
in place of styrene-butadiene 
in GR-S formulations contain- 
ing zinc oxide for use in 
white side-wall tires. Rubber 
has improved tensile strength 
and tear resistance. 





HYDRAULIC FLUID that will not burn when 
Subjected to a 5,000 F flame has been 
announced by Standard Oil of Calif. Prod= 
uct is stable in temperature range from 
-70 to +250 F and can be used in systems 
Operating at pressures up to 3,000 psi. 


PROCESSES 


SPECIALLY SHAPED ANODES are being used 
when recessed parts are electroplated. 
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Shaped to fit the contours of the part 
being plated, the electrode is insulated 
from both anode and cathode. Through di- 
polar action, the throwing power of the 
current is increased, and a plating of 
uniform thickness is produced. 


A NEW LOOK IN PLASTICS is being produced 
by a molding process that in- 
corporates a design printed 
on resin impregnated paper in 
flat plastic surfaces. Design 
looks like a decal but does 
not wear off with use. 





A DECORATIVE FINISH FOR ALUMINUM can be 
produced by the electrodeposition of 
various metals. Chromium is used to im- 
prove abrasion resistance while silver 
is applied to improve electrical contact. 
Copper, brass and tin plates are usually 
used where soldering operations are re- 
quired and black nickel gives an attrac- 
tive background for items such as name- 
plates. Zinc plate is anodic to alumi- 
num and therefore offers corrosion 
protection. 


MOLLERIZING, a process developed in 
Sweden for impregnating the surface of 
steel with aluminun, is Ssaidtoaffordaruci 
resisting surface which can be anodized and 
colored in the same manner as can aluminun 
alloys. The impregnating is done ina bath 
composed principally of barium chloride 
on which is floated molten aluminum, 


EXTRUSION OF THIN-WALLED PLASTIC TUBING 
to a dimensional tolerance of 0.001 in. 
is accomplished by adding a cooling 
Sleeve to the standard extrusion die. 
An 8 in. Sleeve, with bore etched toa 
matte surface, is used for making 1\ 

in. diameter tubing at a rate of 80 lb 
per hour. 


EQUIPMENT 


50-TON SELF-PROPELLED ROAD 
aN SCRAPERS are being powered by 
bel 12-cylinder Allison aircraft 
y engines. Power ratings are re- 


. pts 
ae duced to 600 hp to permit eco- 


nomical operation on butane fuel. 





— \ 


HEAVIEST SHORT CIRCUIT ever recorded, 

9,600,000 kva, was interrupted by a cir- 

cuit breaker in tests at Grand Coulee. 
Continued on Page 7 
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New '/," RIVNUT solves tough fastening 


problem—replaces three parts 


ATTACHMENT SCREW 
WASHER Z 





— ZT 
<I 
\ 


S399 
Uy 











%” 20 











Vy 
THREAD re =) 


AIR 

Ee 
Kw | 
NS 
NIN 
SIS 
S 





16 GAUGE 


ZY 


——_ 
: ———_ 


er 


What’s your 
toughest 
fastening 
problem ? 


TORQUE? 





Special Rivnuts with splined 
shafts or key (above) supply 
needed torque resistance. 


Designers of a new bus engine came up against 
a tough fastening problem in providing an 
air vent between two steel sheets of the engine 
housing. Because it was a semi-blind fastening 
job, the use of conventional bolts, nuts and 
spacers would slow production. 

They found the answer in spacer-head Rivnuts. 
The %” steel Rivnut was inserted in the 16- 
gauge sheet steel and upset with power tool 
by ome man, working from one side. The in- 
creased Rivnut head served as a spacer for the 
second steel sheet, which was firmly anchored 


SHEET STEEL 


by 


Rivnut. 


an attachment screw, threaded into the 


The %"-20 thread Rivnut provided extra 
strength, improved the design and cut costs, 
If you're faced with a fastening problem, why 
not call in a Rivnut engineer? Write the B. F. 
Goodrich Company, Dept. PE-128, Akron, O. 





Firm grip of upset Rivnut on 
material, plus special closed 
end, gives tight seal. 


MATERIAL? 


a 


lh 


= 


Even in thin materials, Rivnuts 
provide a secure nut plate with 
eight clean threads. 





ATTACHMENT? 


a 
Kkhdlddded | 
SSS 


WT 
SS 


a 





Rivnut serves both as blind 
rivet and nut plate, makes 
possible multiple fastening. 


ij gures 


rgven for aluminum. Loads 


FINISH? 


a 
‘ \ 


Rivnuts can be installed after 
finish, such as paint or porce- 
lain, is applied. 








for brass and steel Rivnuts about double. 


B.E Goodrich 


RIVNUTS 


It’s a rivet—It’s a nutplate 











LOADS? 





Typical Rivnut thread strength: 
6-32—784 Ibs.; 8-32—1101 
Ibs.; 10-32—1220 Ibs.* 


GET YOUR COPY OF 
NEW RIVNUT DATA BOOK 


Just off the press! New edition 
tells how to install Rivnuts. In- 
cludes facts on new heading tools, 
test data. Gives types, sizes and 
grip ranges For your free copy, 
write to the B. F. Goodrich Com 


pany, Dept. PE-128, Akron, O 








RIVNUTS 
lick 
them all! 
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) The breaker cleared the short circuit in 
}1ess than 1/20 sec, and is capable of 
‘clearing, reclosing and then re-opening, 


if short circuit is permanent, in less 
than 4% sec. Moving contacts on the 


’ preaker reach a Speed of 20 ft per sec 


in only a few inches of travel. 


CONTINUOUS=-FLOW FUEL SYSTEM automatically 
cain fuel to all engines on large 
aircraft. It also permits 
rapid refilling of all tanks 
from a single, accessible lo- 
cation on the airplane. In 
case of powerplant failure, 
fuel for the inoperative engine can be 
manually shut off. 


MINIATURE WIND TUNNEL that simulates fly- 
ing conditions of 1,260 mph at 80,000 ft 

is 20 ft long and has test sections one 

by two inches. Enclosed air stream system 
cleans and drys air while returning it 

for reuse. 


30-TON ROTARY PRESS with 12-station head 
will produce 65 to 91 powdered metal parts 
per minute. Parts up to 2% in. india 

with a die fill of 4% in. can be accom- 
modated. 


TURBINE BLADE FATIGUE TESTER subjects 
specimens to two types of loading at once. 
Machine applies alternating flexure loads 
up to + 1,350 1b at rate of 3,600 cps and 
tensile loads up to 8,000 lb. Blades 
heated to 1,800 F can be tested. 


A MOBILE BETATRON that will 
produce 10-million-volt X-rays 
can "look through" 16 in. of 
Steel and study complex inter- 
nal assemblies. X-ray shadow- 
iii Show stresses and shocks devel- 
oped in the material. 





RECTIFIED A-C ALTERNATORS for 6- and 12- 
volt electrical systems on automotive 
and Diesel engines will deliver maximum 
outputs up to 80 and 150 amp. Simplified 
design has no commutator, brushes or ro- 
tating armature winding. 


MISCELLANEOUS 
BETWEEN 1930 and 1948, increases in oc- 
tane number of fuels spearheaded rise of 


compression ratio in automobile engines. 
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According to GM researchers, the order 
is reversed today. About one half of 
fuel economy gains during last 18 years 
were result of increased octane number; 
remainder attained through refinements 
in engineering design. Further gains up 
to 50 percent are expected when fuel and 
engine researchers arrive at octane num- 
ber and compression ratio goal. The 
Oldsmobile Division is getting ready to 
Start production on a 7.25 to 1 compres- 
Sion ratio V=8 engine for 1949 Models. 


AUTOMATIC WEATHER STATIONS that will send 
radio reports on temperature, 
pressure, and wind speed 

are under development by the 
Signal Corps. A wind-driven 
generator charges batteries 
that power the recording equipment. A 

24 mph wind will produce a generator 
output of 2.5 kilowatts. 


ELECTRONIC COMPUTER will solve initial 
valued differential equations up to the 
seventh order. A Servo mechanism can be 
attached to provide for vector resolution 
and addition, and special potentiometers 
permit multiplication and division of 
arbitrary functions. 


FRICTION in the present gear of the 

200 in. telescope atop Mt. Palomar, al- 
though amounting to only 1.3 percent of 
the weight supported, impairs the opti- 
cal performance of the instrument. 
Three decades ago it took a year anda 
half to adjust a 100 in. telescope; 
another 8% years to bring the lag of its 
supporting system within limits. Con- 
sidering the 5,600 ball and roller bear- 
ings, the 36 counterbalancing units, and 
the 1,100 precision parts, work at Mt. 
Palomar is making astonishing progress. 


RETRACTIBLE SKI GEAR has been 
installed on a Fairchild C-82 
cargo plane. It can be raised 
or lowered in relation to the 
plane's standard wheels. 





POLE TIPS for the magnets of the new 400 
million volt synchro-cyclotron now being 
built by Carnegie Tech will enable op- 
eration at a magnetic field beyond that 
obtained in other cyclotrons. Pole tip 
faces have hills and valleys machined in 
them to increase useful pole radius. 
































G-E SILICONES FIND 
THEIR PLACE IN THE SUN 











Can your product or production methods be improved by the 
use of chemically inert, high- and low-temperature-resistant 
materials? Then it’s very likely that General Electric silicones 
are just what you are looking for. 

For example, recently an architect has found that G-E 
silicone rubber serves as an excellent gasket for cushioning 
large double-sheet plate-glass windows in ranch-style houses 
This unusual silicone product retains its resiliency despite 
constant window pressure . . . despite long exposure to snow, 
rain, ice, and moisture. And in addition to withstanding tem- 
perature extremes, a G-E silicone window gasket will not 
harden, crack, or rot. It is even resilient enough to be 
set in the irregularities of a concrete foundation and still give 


positive sealing! 


Something New in Finishes! 

Have you heard about G-E silicone resins? When availabl 

for synthetic enamels for kitchen ranges, automobiles, an 

other products, silicone resins will make possible a remarkable finish . . . one wit 
characteristics of durability and sunfastness never before achieved! 

WANT TO KNOW MORE ABOUT G-E SILICONES? You can find out how these amazing 

materials may fit into your own production picture by simply contacting us, Chemica 


Department, General Electric ( ompany, Pittsfield, Massachusetts. 





GENERAL ELECTRIC 
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elf-aligning, free-rolling action 


ffective seals keep grease in, dirt out 
adial-Thrust load capacity is high 
arious mountings for all applications 
n stock at all industrial centers 
ompact, sturdy housings require minimum space 


conomical, efficient and dependable operation 
a INK-B E Ry ie OMPAN Y Indianapolis 6, Ch cago 9, Philadelphia 40, Atlanta, Dallas 1, 


Minneapolis 5, San Francisco 24, Los Angeles 33, Seattle 4, Toronto 8. Offices, Factory Branch Stores and 
Distributors in Principal Cities. 
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Help your designers and shopmenwe 


ee 








Increase production, cut production costs by using 
aluminum to the best advantage in your products. 

Alcoa’s technical library of 11 sound movies 
and 8 booklets is available to show your de- 
signers, engineers and production men the best 
ways to work with aluminum. Each film and 
book was produced by an Alcoa specialist. 


; 

\ Booklet: Welding and Brazing 
Alcoa Aluminum, 128 pages. 
Movies: Arc Welding, 10 min. 
_ Resistance Welding, 12 min. Torch 
\ Welding, 17 min. How to Braze 
, Aluminum, 7 min. 











They’re full of practical, how-to-do-it information, 

Borrow or buy the movies in either 16-mm or 
35-mm sizes to show on your sound projector. All 
8 booklets are free. Ask the nearby Alcoa sales 
office to lend you the films, supply you with the 
booklets you need. Or write ALUMINUM CoMPANY 
or America, 2193 Gulf Bldg., Pittsburgh 19, Pa. 





Booklet: Riveting Alcoa Aluminum, 
54 pages. 






Casting 
Movie: How to Rivet Aluminum, 


26 min. Booklet: Casting Alcoa Alloys, 
142 pages. 





Booklets: Machining Alcoa Alumi- 
num and Its Alloys, 66 pages. 
Alcoa Aluminum in Automatic 
Screw Machines, 96 pages. 

Movie: How to Machine Alumi- 
num, 32 min, 





3 
7 
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Presswork Sheet Metal and Tube Work = Spinning 


Booklet: Forming Alcoa Aluminum, 64 pages. 

Movies: Aluminum fabricating Processes, 20 min. General Sheet Meta! Practice, 20 min. Blanking 
ond Piercing, 15 min. Drawing, Stretching, and Stamping, 22 min. Tube and Shape Bending, 13 min. 
Spinning, 16 min 








Alcoa Aluminum and Its Alloys 


Contains fundamental fabricating 
information plus tabular data on 
the chemical and physical prop- 
erties of aluminum, 155 pages. 


Impact Extrusions 






Ek AROS EN OE ERI 








Booklet: Alcoa Alumi- 
num Impact Extrusions, 


44 pages. 





Finishing 
Booklet: Finishes for Alcoa 
Aluminum, 64 pages. 
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HEN Durez phenolic plastics are described 
W.. unsurpassed in versatility, this means the 
manufacturer of electrical equipment and appliances 
can count on members of this plastics group to fit his 
special needs 

Even within this one field, Durez offers a wide 
latitude of characteristics Easy moldability can be 
had in a lower power factor material for high-fre- 
quency parts. Another retains high dielectric strength 
at elevated temperatures. Still another has excellent 
electrical properties closely controlled ...a type 
widely used for general purposes All without sacri- 
fice of impact strength or surface luster! 

Whenever you are seeking production speed and 
economy, along with improved performance or ap- 
pearance in your product... or both .. . consider 
Durez. With our enlarged plant capacity and per- 
fected quality control, we have much to offer yot 
“Durez Plastics News”, which shows each month what 
other manufacturers are accomplishing with Durez, 

is available for the asking. 
NO “SPILLING” Durez Plastics & Chemicals, 
Inc.,1512 Walck Rd., N. Ton- 
through molded awanda, N. Y. Export Agents: 
Omni Products Corp , 460 Fourth 


Durez when you Avenue New York 16, N.» 





SIGNAL CONTROL UNIT 





“Pass the Juice”’ 


TRANSFORMER TAP CHANGER, High dielectric strength of the 


Durez phenolic compound enables these Allis-Chalmers devices to 





operate at a voltage differential of 15,000 volts at about 50 amps., single 
phase. Mechanical strength permits heavy spring loading required 
tor positive point contacts. Durez is immune to the hot oil in which 


tap changer is submerged. 


SIGNAL CONTROL UNIT. Normal properties of electrical Durez 
are all required here ... dielectric strength, self-insulation, and non 
corrosion. Installed along railway lines, these units also possess me 
chanical stability under wide ranges ot atmosphere and temperature 


DISTRIBUTOR PARTS. Made with a Durez compound having ex DISTRIBUTOR PARTS 


cellent arc-resistance and a very low shrinkage factor, these parts 
hold multiple metal inserts and withstand great variations in weather 
and operating conditions. Durez facilitates production, conforms 
easily to intricate grooves, holes and bosses in the mold. 

HIGH FREQUENCY EQUIPMENT. The Valpey Xtalector permits 
instant changes from one radio transmission frequency to another. 
Crystal holders are molded of a Durez compound possessing a high 
dimensional stability and low electrical loss, assuring maintenance 


ot crystal frequency in extremes of temperature and humidity 


HIGH FREQUENCY EQUIPMENT 


PHENOLIC PLASTICS that fit the job i 
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WORM GEAR 
SPEED REDUCERS 
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OTHER TYPES O 


v. 
LINK-BELT s 


POWER TRANSMISSION 


MACHINERY 
9 


HERRINGBONE GEAR 
SPEED REDUCERS 


HELICAL GEAR 
SPEED REDUCERS 





P.1.V. GEAR 
SPEED 
VARIATORS 








SILVERLINK 
ROLLER CHAIN 
DRIVES 





STEEL 
AND MALLEABLE 
CHAIN DRIVES 


V-BELT 
DRIVES 





UNMOUNTED BALL 





ROLLER BEARING 
MOUNTED UNITS 





BALL BEARING 
MOUNTED UNITS 





BSABBITTED BEARINGS 


AND ROLLER BEARING 
UNITS 








) + 
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MEETS THE TEST of 
SEVEREST SERVICE! 


The 6-speed transmission shown above is a good example of the 
versatility of Link-Belt Silverlink precision-built roller chain and its 
ability to operate at high speeds under heavy loads. 

Silverlink roller chains employed on this unit include 1-1" pitch 
quadruple chain drive from engine, and 2” pitch chains of double, 
triple and twin double width on the other drives. 


To the inherent features of chain, including positive transmission, 
high efficiency and flexibility, Link-Belt standards of engineering and 
manufacturing excellence add unsurpassed precision, great strength, 
light weight, ability to withstand shock, and toughness that assures 
long life. 
Let Link-Belt chain specialists aid you in applying Silverlink roller chain 
for power transmission or conveying purposes. 


Silverlink is furnished in manufacturers’ (A.S.A.) standard sizes in single 
and multiple width, to meet all requirements. 


LINK-BELT COMPANY 


Chicago 9, Indianapolis 6, Philadelphia 40, Atlanta, Dallas 1, Minneapolis 5, 
San Francisco 24, Los Angeles 33, Seattle 4, Toronto 8. 
Offices, Factory Branch Stores and Distributors in Principal Cities. 





Power Transmission Machinery 











graphitar pistons, piston 


Cerhon-Grephite of GARDNER: 















The use of Graphitar at vitally important points is one of the reasons for the high operating 
efficiency and dependability of the Gardner-Denver Company air compressor. Because the f 
piston, piston rings, and piston rod are Graphitar, the compressor needs no lubrication at 
these points and hence delivers compressed air that is entirely free of oil. Springs seated in 
grooves machined in the piston expand the Graphitar segmental piston rings to compensate 
for slight wear, assuring permanent effective sealing. The Graphitar packing rings also 
are segmented and contract under spring pressure to provide dependable sealing through- 
out constant use. 

GRAPHITAR IS VERSATILE. Self-lubricating, light- weight, highly resistant to wear, temperature extremes 
and chemical attack, Graphitar is the ideal material for seals, rings, pistons, cylinder liners, and other parts 
in a wide variety of mechanisms. We are equipped to produce Graphitar parts in any practical size and 
shape. Tolerances may be as close as .0005” in small sizes. Send us sketches or descriptions of your 


products and our engineers will show you where Graphitar parts will improve mechanical performance 
and save you money. Write for 44 page catalog. 
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TYPE "A" 


COMMON 
ASSEMBLY BIT 


yégatn... CLUTCH HEAD Sezews = ns” 


Seale Down Assembly Coste... 


ELIMINATE SKID DAMAGE AND SMOOTH OUT PRODUCTION 


HANSON, a Chicago name nationally recognized as symbolic of 
weight accuracy, has this to say as to why their complete line 
of 1949 models is being standardized on CLUTCH HEAD Screws :— 

“Compared with the use of other recessed head screws, change-over to CLUTCH 
HEAD has given us immediate relief from several costly and annoying assembly 
problems.”’ 


“Over and above faster, smoother operation, the non-tapered drive has freed 
us from the expense and delay arising out of skid damage.”’ 

“The Lock-On has definitely simplified for us screw placement in ‘awkward’ 
spots in our assembly.” 

“The durability of the Type ‘A’ Bit, plus its easy reconditioning, is a time and 
money saver. Our tool maintenance cost is now almost zero.” 


“The fact that CLUTCH HEAD operates with a common screwdriver rates high 
with us as a service factor.” 





Regardless of the size or type 
of screw required, these and 
other exclusive CLUTCH HEAD 
advantages will prove their 
superiority and economy in 
every phase of assembly pro- 
duction. Their value will be 


immediately apparent on 
cursory examination, so we 
invite you to send fo screw 
assortment, sample Type “A”’ 
Bit, and illustrated Brochure 
...tocome to you by mail. 


UNITED SCREW AND BOLT CORPORATION 


CLEVELAND 2 CHICAGO 8 NEW YORK 7 
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is easier to 








Here’s another front-page headline from Veeder- 
Root, in advanced counter-design: A magnetic 
counter of smaller size... with a compact, stream- 
lined, 2-tone case that adapts itself more easily to 
built-in installations. A magnetic counter that 
affords the utmost in durability and accuracy be- 
cause it has fewer working parts. A magnetic 
counter especially adapted to remote-indication 


from plant to office. 


The New Series 1248 Magnetic Reset Counter 
features the Veeder-Root “Ease-Eye”’ Direct-Read- 
ing Line of 6 large figures, in large windows, 
brought out boldly by the contrasting background 


DeceMBER, 1948 
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as an Original product part 


ae 
— 


1 / 
. making direct reading 


easy, at some distance. What’ s more, it features 


——s— 


of a band of light gray . 


higher accuracy, faster operation, and more counts- 
per-minute. See how readily this new counter will 
how it will 
increase your product’s utility and sales. Write. 


VEEDER-ROOT 


INCORPORATED 
HARTFORD 2, CONNECTICUT 


In Canada: Veeder-Root of Canada, Ltd., 955 St. James St., Montreal 3 
In England: 
Veeder-Root Ltd., Dickinson W orks, 20 Purley Way, Croydon, Surrey 


fit into your product's design-limits... 















ALL WRAPPED UP 
IN A LOW-COST PACKAGE 


















THE G-E SPEED VARIATOR! 


rd /° t 
moos 
" 
> wa 


Ww 44 4 


Simplicity of packaged speed variator'’s control 
is shown in schematic diagram. If desired, motor, 
push-button station and speed-control dial can 
be built into driven machine. 














Now you can incorporate in your designs—at low cost — nomical price, built for your particular application 
an adjustable-speed drive that gives the desirable per- Longer life and lower maintenance costs are obtained 
formance of a d-c motor from an a-c power supply. from the new, compact, air-filtered power-unit cas 


With the G-E packaged Speed Variator, you can obtain which encloses motor-generator set and control. Fae: 
smooth, flexible speed control over a 16 to 1 speed tory assembly and unit shipment reduce installation 
range. And because of mass production from standard- cost. Drive ratings of 3 through 60 hp are available 
ized parts, you get an engineered ‘system at an eco- Ask for Bulletin GEC-280. 


GENERAL @@ ELECTRIC 





18 


Propucrt ENGINEERING — Decemser, 1948 


HIGHLIGHTS 
PRODUCTS 
















FOR MACHINES WITH THE “SHAKES” 






















Off to a 
Good Start 





From the design standpoint, exces- 
sive vibration in moving machinery 
means trouble. With the G-E re- 
cording vibrometer, you can quickly 
find out the source and degree of 
vibration and provide for corrective 
balancing. This lengthens equip- Add the right touch to your machine designs 
ment life, saves design and main- with one of G.E.’s heavy-duty push-button 
tenance costs. The vibrometer stations. Designed for use with magnetic con- 
makes a permanent record of fre- trollers, they’re made for flush or surface 
quency, displacement, and wave- mounting in general-purpose, dust-tight and 
shape in mechanical vibration. It watertight cases, and in enclosures for use in 
records both steady-state and tran- hazardous areas. Interchangeable units permit 
sient vibrations. Operation is sim- many combinations at one station of momen- 
plicity itself. Just hold the prod ex- tary and maintained contact buttons, selector 
tending from the vibrometer against switches, and indicating lights. 

the vibrating body, as illustrated. Sturdy, steel enclosures and ample electrical 
See Bulletin GEC-310. clearances assure operator safety. Large double- 
break contacts stand up under frequent opera- 
tion. Installation of the surface-mounted 
stations shown is simple. Remove the cover and 
bolt to the desired surface through the mount- 





TIME SWITCHES THAT “SAY WHEN” 


Here’s the lowest-priced high-quality 
G-E time switch ever—the T-47. A 
“natural’’ for low-cost control of motors, 


ing holes provided. Easily accessible terminals 
then make wiring a matter of seconds. See 
Bulletin GEA-5043. 














heaters, lights, fans, blowers, and similar 
equipment, it automatically performs 
‘‘on” and one “‘off’’ operation during 
any 24-hour period, and repeats daily 
without further adjustment. It saves 
electricity, reduces losses due to negli- 
gence, and releases operators for other 
work. Available from stock. See Bulletin 
GEA-4874. 


one 
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it case 
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NEW! HANDY CONTROL BOOKLET 









You’ll get a quick, helpful review 
of an important subject for ma- 
chine designers in ‘Simplified 
Guide to A-C Motor Control.” 
Here you'll find pointers on the 
various functions of control, how 
to select and apply the commonly 
used types, when and how to use 
magnetic and manual control, 
overload and undervoltage pro- 
tection, enclosures, etc. See Bulle- 


General Electric Company, Section C 668-66 
Apparatus Department, Schenectady 5, N. Y. 
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Please send me the following bulletins: 

[] GEC-280—Packaged speed variator 

[] GEC-310—Recording vibrometer 

[1] GEA-4874—T-47 time switch 

[] GEA-4015—A-c motor contro! guide 

[] GEA-5043—Push-button stations 

YOUR McGRAW-HILL ELECTRICAL CATALOGS show “every- 
thing electric” for machinery manufacturers in the G-E section. 








tin GEA-4015. Name 
Company 
Street 
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NEWS ABOUT PLASTICS FROM 


CoM alelacels (“Mey BETTER housings 
in Monsanto plastics 


COUNT THE ADVANTAGES 


ae IN FULL SUPPLY. The plastic you need, when 
you need it, just as automatically as the tick 
of the electrically controlled metronome molded in 
Lustron, Monsanto’s polystyrene. 


tow cost. “ONE-shot” mass production saves 
finishing, saves costly assembly, takes “human 
element” losses out of production. 


EASILY COMBINED WITH OTHER MATERIALS. Vilonsanto 
plastics can be combined harmoniously 


Metronoma by Connecticut Plastic Prod- 
ucts, Inc... Waterbury. Ct. for Crystal Re- 
search Laboratories. Inc... Hartford, Ct. 


THREE MORE PRACTICAL EXAMPLES of better housing 
with Monsanto plastics. The Callmaster receiver shows 
how thermosetting Resinox is easily molded at low cost 
in intricate designs with metal inserts. NOTE:— Excel- 


Calimaster Intercommunication Set 
molded of Resinox by REC Manufactur- 
ing Corp. Holliston, Mass. for Lyman 
Electronic Corp.. Springfield, Mass. 


Portable radio cabinet molded of Lustrex 
by General Electric Company. Plasties 
Division. Pittsfield, Mass. 


Temperature signal light of Monsanto 
Lustron molded by 
Inc., Chieago, Illinois, for MeCary Manu- 
facturing Co., El Paso, Texas. 


Formold Plastics, 


with other materials, without production difficulties. 


Pi | HEAT-RESISTANCE. The General Electric portable 
radio cabinet has that extra margin of safety 
because Lustrex is extra durable, offers highest heat- 
resistance of any commercially available polystyrene 


plus all the advantages of regular polystyrene. 


ag | SALES APPEAL. Evye-catching, easily cleaned, 
rustproof, non-chipping, free of taste or odor 
... Lustron provides a sales plugging counter dis- 
penser for Canada Dry. 


Canada Dry counter dispenser molded of 
Lustron by General Electric Company, 
Plastics Division, Pittsfield, Mass. 


lent optical properties and non-shattering characteristics 
of 
temperature signal light. Sturdy, light weight Resinox 


features the portable UARCO Sales Register. 


Lustron are ideal to house the translucent red 


Portable UARCO Autographic Register. 
body molded of Resinox by Chicago 
Molded Products Corp., Chicago, IIL. 
for UARCO Incorporated. Chicago. Il. 
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LUSTRON L 20-20 means 


TWENTY 


TWENTY 
CLARITY 


Monsanto’s Lustron L2020 gives you enduring. 
~ ; < 








water white crystal with definitely superior 
clarity over other commercially available poly- 
styrene. Actual tests showed these results when 
~ anc ° . 

L2020 was compared with other leading types 
of crystal polystyrene. 





MATERIAL YELLOWNESS 





Lustron L2020 
Crystal A 
”" 8B 





Check the clarity of this unexcelled water 
white crystal when you need exceptionally 
good transparency that is clear even in thick 
sections, without cloudiness. Check its excel- 
Molded by Connecti- 
cut Plastic Products, 
Waterbury, Conn. 


lent optical properties and ability to pipe 
light. Check L2020, too. for putting extra 


beauty, utility. and sales into your product. 








€ Manometer slides 
and clips molded by 
W-L Molding Co., Kal- ac : ’ 
aii Mihaly. as There are twelve groups of Monsanto plastic 
Fisher Scientific Co., materials with thousands of uses. And new 


uses 
Pittsburgh, Pa. 


are constantly being developed. That’s why it will 
pay you to look into Monsanto plastics now 

to take advantage of ready supply and special 
technical help. 


Re U. S. Pat. Off 





MONSANTO CHEMICAL COMPANY, PLASTICS DIVISION 
Dept. PEP12,Springfield 2, Mass. 


Please send me information on (_) Lustron, Lustrex, Resinox. 


MONSANTO 


CHEMICALS PLASTICS 


An enclosed letter describes the use I have in mind for plastics. 


Name litle 
Company 


Address 


City 


SERVING INDUSTRY . . . WHICH SERVES MANKIND 









>: happened in one of the big Pitts- 
burgh department stores. A customer 
walked up to a table of plastic kitchen 
ware. ‘| he clerk showe d her some colorful 
plastic items . . . but she wouldn't buy. 
Finally the customer said, “I’ve heard of 
a new plastic that will stand boiling water. 
That's the kind I want.” 

The clerk was stumped. She didn’t 
know for sure if any of them would stand 
water that hot. 

At this point, a Koppers representative 
who had overheard the conversation, 
stepped up. 

“Pardon me, ladies,” he said, “but I 
know the plastic you want. It’s the new 


. Said the careful shopper— 


"| want the plastic that will stand boiling water 


heat-resisting plastic, made by Koppers— 
Polystvrene P-8.” He told the customer 
how the new plastic stood the test of boil- 
ing water for 30 minutes and how it could 
be safely washed in the automatic home 
dishwasher . . . and finally that it cost no 
more than other thermoplastics. 

Both the customer and sales clerk were 
intrigued. Both wanted to know when 
the new plastic would be available. The 
answer to that question is... NOW! 
Molders can order Koppers Polystyrene 
P-8 today ... and the quicker you place 
your order, the quicker vou ll be able to 
produce the new plastic items your cus- 
tomers have been waiting for. 
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Koppérs 
OLYST 


The case of the customer who insists on 
heat resisting plastics is being dupli- 
cated in hundreds of stores throughout 
the country. If your product is one that 
must be washed or used in hot water, 
if it must stand the concentrated heat 
of a radio tube, Koppers New Poly- 
styrene P-8 is the plastic for you. 

In repeated tests, produc ts made of 
P-8 have withstood boiling water con- 
tinuously for a half hour period—muc ‘h 
longer and at higher temperatures 
then is usual for a ashing. And in 
the standard A.S.T.M. heat distortion 
test, P-8 shows heat resistance 10° 
higher than the best regularly priced 
poly styrene previously obtainable. 

Costs no more. Koppe rs Poly styrene 
P-8 sells at the same price as re ul: ir 
polystyrene. There's no premium to 
pay—no reason for not switching to this 
low-cost superior material. 

Has better moldability and extruda- 
bility. Koppers P-8 has an extremely 
fast molding cycle. You get more 
pieces per hour and a higher percent- 


age of perfect pieces. P-8 is a product™ 
of reliable uniformity with the same 
qualities maintained in each shipment. 
There is less scrap and what scrap there 
is can be ground up and used again. 
Comes crystal clear or in a rainbow 
of colors. All of Koppers Polystyrenes 
are first made crystal clear. Each has 
unlimited color possibilities. Our skill- 
ful color-matching technicians can du- 
plicate any color you want in trans- 
parents, translucents and opaques . 
pale pastels or brilliant hues . . . snow- 
white or jet-black. And they can dupli- 
cate your color, order after order. 
Made by a new and different com- 
mercial process. This enables Koppers 
to offer you a complete line of Poly- 
styrenes—all at the same low cost—all 
quality controlled in every step of man- 
ufacture. Send the coupon for infor- 
mation on all of Koppers Plastics. 


KOPPERS COMPANY, INC. 
Chemical Division, Pittsburgh 19, Pa. 
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BOOKLET ON 
KOPPERS 
PLASTICS 


Name_ 
Company 
Position _- 


Address 


Koppers Company, Inc. 
Chemical Division, PE 12 
Pittsburgh 19, Pa. 


Please send me your new booklet on Koppers Plastics. 


a, 
Koppers Plastics 


*POLYSTYRENE *CELLULOSE ACETATE 


*ETHYL CELLULOSE 
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More for your money with STANDARD eB Fractional-Horsepower MOTORS 


GENERAL ELECTRIC 1s now producing definite purpose 
motors, such as washing-machine motors, sump-pump 
motors, hermetics and the others shown below, as well 
as 11 types of general-purpose motors. These are being 
made in standard designs. Ratings, performance standards, 
dimensions, and special features (such as type of enclo- 
sure, bearings, etc.) follow the standards worked out by 
the National Electrical Manufacturers Association in con- 
junction with your industry associations. Thus, you get all 
the advantages of standardization and—over 1600 G-E 


standard motors to choose from. 


A Recent Bulletin You'll Want. A brief. but concise 


G-E bulletin tells what the standards are and how they are 





Unit-Bearing Fan Oil Burner 


Washing Machine 


applied. Ask your local G-E office for Bulletin GES-3565 
or write Apparatus Dept., General Electric Company, 
Schenectady a IN. ¥. 





Lower Prices are Proof. Increased production costs 
made it necessary for General Electric to adjust its prices 
upwards in June of 1948. However, prices on fractional 


horsepower motors are still 5°7 lower than they were in 


December, 1947 due to two successive price reductions in 
1948 both of which were direct results of the standardiza- 
tion program. With fewer motor types to build, G-E. has 
been able to concentrate on those motors most widely 
demanded. The resulting savings are passed along to you 
and your customers as worthwhile price reductions 














Machine Tool Gas Pump 
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Hermetic Refrigeration 








DecemBer, 1948 





Genera 
busine: 
tract1o0: 
ually ig 
motor 
brushe 
SIONS a 
these 
on ens 

The 

Hee 
rugged 
regula 
and s; 
short- 

No 
form 


such ¢ 


1 
floor 









| deaig 


STANDA 























General Electric offers all manufacturers of portable tools, 
business machines, and small appliances a complete line of 
fractional horsepower series motor parts tailored individ- 
ually to meet a wide variety of requirements. These series 
motor parts are composed of standardized components — 
brushes, commutators and laminations, with shafts dimen- 
sions and performance modified to meet special needs. With 
these standardized components, device manufacturers save 
on engineering time and motor costs. 

These motors are classified in two principal groups: 

Heavy Duty Parts—A complete line to stand up under 
tugged service, featuring high efficiency and good speed 
regulation. Primarily for portable tools such as drills, saws, 
and sanders, they have extra features to withstand heavy 
short-duration overloads and high light load speeds. 
_ Normal Duty Parts—In smaller sizes and for more uni- 
form loads than the heavy duty parts. Made especially for 
such devices as vacuum cleaners, blowers, mixers, and small 
floor polishers, where good performance and reliability are 


Belted Fan Coal Stoker 


Jet Pump 


Drcemser, 1948 


P; 
kKODUCT ENGINEERING 


Shaft-Mounted Fan 





essential, but where not all the extra features in heavy duty 
parts are needed. 


Important Construction Features of G-E Series Motor Parts 


Commutator—Precision built, strong, and accurately fin- 
ished to operate quietly and have long life. Commutator 
Leads—Firmly staked in commutator bars, soldered, and 
secured for maximum protection against breakage. Arma- 
ture—Carefully wound and insulated to meet specifications. 
Balanced for smooth operation, fan cooled for long life. 
Field Assembly—Standardized dimensions closely main- 
tained for easy assembly in customer's device. Insulated 
windings anchored in the lamination assembly have flexible 
leads to facilitate connections. Brush Assemblies —Made 
from scientifically selected materials which assure long 
service, protect commutator surfaces, and give excellent 
commutation. 

For further information on G.E., series motor parts, 
write for Bulletin GEA 1942. Apparatus Dept., General 
Electric Co., Schenectady 5, N. Y. 








Sump Pump General Purpose 








IN HERMETICALLY-SEALED REFRIGERATION 








Dome-Mounted 


PROTECTORS \ 


Help Maintain Refrigeration by 
Eliminating Motor Burnouts 


Leading manufacturers 
ot hermetically-sealed refrigeration 
compressors and users of these units who incorporate them into their 
equipment use and specify Klixon Dome-Mounted Protectors to pre- 
vent motor burnouts and assure long motor life. 


The Klixon Protector takes into account the motor destroying factors 
and shuts off the power should the motor become dangerously over- 
heated. When it cools sufficiently, it turns on the power again enabling 
the hermetic unit to continue refrigeration. 


Regardless of the motor driven products that you manufacture, it will 
pay you to use motors that have built-in Klixon Protectors. Also 
specify Klixon Protectors on the transformers, solenoids, variable 


voltage transformers that you buy. 
LIxO 


Klixon Protectors prevent burn- 
TRADE MARK REG VU. & PAT. OFF 


outs, Cut repairs and replacements. 











COMPRESSORS 











CLICK ... IT'S OFF! 


When temperature within the equip- 
ment reaches danger point, KLIXON 
Protector snaps the power “OFF” 
preventing burnouts. 















SSE SSS 














CLICK... IT'S ON! 


When the equipment cools to safety, 
the Klixon Protector snaps the power 
“on” automatically if the automatic 
reset is specified ... or when the 
reset button is pushed when manual 
type is specified. 


SPENCER THERMOSTAT COMPANY, 912 FOREST ST., ATTLEBORO, MASS, 
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Through these portals pass 
chemicals most challenging to metals! 














































Me he, 


Alkalies from soaps. Acids from medicines. Oils from cosmetics. 
Alcohols from hair tonics. Solvents from cleaners. 





Discoloring agents. 

Add to these enemies of metal furniture—abrasion from razors, 
scissors, equipment. Wear from daily use. Impact from careless 
removal and replacement of innocent-looking articles! 

If anything ever called louder for a metal coating based on 
VINYLITE Brand Plastics, it would be hard to find. Yet there are 
hundreds of other items, for indoor use and out, whose 
life-expectancy could be greatly increased by wonder-working 
VINYLITE Plastic finishes—kitchen, garden, bathroom, hospital, 
office furniture of many kinds. 

For metal coatings based on VINYLITE Resins are chemical- 
resistant, abrasion-resistant, and tough. Inherently elastic, they 
never check, flake or become brittle. They are cleaned with just a 
damp cloth, although strong cleaners do not hurt them. 





They are odorless, and do not pick up odors. 
VINYLITE Resins are moderate in cost, easy to apply, and often 
| effect production savings. They are available in all colors. 
| lf you make furniture—from stools to step-ladders—for home, 
industry or institutions, write to Department DR-10 for TRADE-MARK 


information on formulations, costs, service records and suppliers. PLASTICS 
he expert counsel of Bakelite Corporation engineers 
is at your service. 


BAN ELITE CORPORATION, Unit of Union Carbide and Carbon Corporation [[q@ 30 East 42nd Street, New York 17, N.Y. 
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Looking fo 


Specify Allis-Chalmers ... for quali 
backed by 50 years of motor buildin: 
...a century of manufacturing experi 
ence. Motors from 2 HP to any size.. { 
and a nation-wide certified service propirrncat 


vailable | 


gram to keep your motors running! Je. 


sion-proof | 
to 200 hp, 





ENCLOSED NON-VENTILATED motor 
for dusty, non-explosive atmospheres, 
Ratings from 1 to 1/2 hp. 








GENERAL PURPOSE motor handles ENCLOSED FAN-COOLED motorWounp 


90% of all alternating current for use in dusty atmosphereiiiy.. wher 
motor requirements. Ruggedly con- where danger of explosion doe oraue ar 
structed with distortionless rotor. not exist. Suitable for outdooMerent is 
Sizes from 12 to 200 hp. use. Sizes from 1/2 to 200 hp. or adiusta 

pen, sple 


losed, 1/7 





. 










Super-7 V-Belts Magic-Grip Sheaves Speed Changers Motor Starters Rotary Control and Push Buttoniiei.4 i... 



















Texrope V-Belt Drives Controls — Any Type or Size Pumps 
Fastest delivery in industry on standard V-Belt sizes and Across-the-line starters for a-c motors range from size 0 tBr),-1,; 4, 
lengths. Constant speed drives include complete line of 7. Manual or magnetic, full or reduced voltage starters fotByin, 4, 
Texiron, Texsteel, Texdrive, Magic-Grip, standard cast iron any industrial application. Standard, dust-tight, water-tighifBand mo 
and steel sheaves for section A, B, C, D, and E belts. For and explosion-proof enclosures. Standard and heavy dut/Rj¢o9 p 
adjustable speed, Vari-Pitch sheaves give speed range of push button stations, rotary switches, voltage regulatots RCo, rt 
100% per sheave, Vari-Pitch speed changers 375% range. contactors and relays. milzbl 





| Sold — Applied — Serviced by Authorized Dealers, Certified A | Li 4 
Service Shops, and District Offices Throughout U. S. 
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PFOmverricAL MOTOR TYPE ARV. 
vailable in open, enclosed, fan- 
| cooled, splash-proof, and explo- 
. sion-proof types. Ratings from 11/2 
to 200 hp, 25, 50, and 60 cycles. 


EXPLOSION-PROOF approved by 
Underwriters for Class |, Group D, 
and Class Il, Group G locations. 
Safe in atmospheres containing 
gasoline, etc. 34 to 200 hp. 


SPLASH-PROOF excludes top or 
side directed particles or liquids. 
Squirrel cage type with anti-fric- 
tion bearings. Available in ratings 
from 1/2 to 200 hp. 


DIRECT CURRENT motors for ad- 
justable speed and ‘continuous re- 
versing drives. Furnished in open, 
drip-proof, splash-proof: and other 
modifications. Y2 to 200 hp. 


> motor 
spheres 
ion does 

outdoor 
> hp. 


OUND ROTOR motor for 
se where high starting 
orque and low starting 
urrent is required... also 
oradjustable speed drives. 
Open, splash-proof and en- 
losed. Y2 to 200 hp. 


SIDE OR ANGLE mounting 
motor in open, enclosed 
fan-cooled, splash-proof and 
explosion-proof types. Rat- 
ings from 1/2 to 75 hp. 
Normal or high starting 
torque windings. 


GEARMOTORS for low- 
speed drives give speeds 
from 7.5 rpm to 780 rpm 
using 1750 rpm motor. 
Class |, Il, and Ill gears. 
All motor and Integral 
types. 1 to 75 hp. 


GENERAL PURPOSE in rat- 
ings from 1 to 72 hp. 
Here's a small, tough, squir- 
rel-cage motor with anti- 
friction bearings. Normal or 
high starting torque, normal 
or low starting current. 


MULTI-SPEED SQUIRREL 
CAGE motors in constant 
torque, variable torque, 
and constant horsepower 
types. Two or four speeds. 
Sizes range from Ve to 75 
hp. Speeds 450 to 3600 rpm. 


Electrifugal, Texrope, Super-7, Texiron, Texsteel, 
Texdrive, Magic-Grip and Vari-Pitch are Allis- 
Chalmers trademarks. 


"gestae tara ice aheaag aga saan 
wp ALLIS-CHALMERS, 1002A SO. 70 ST. 
MILWAUKEE, WIS. 
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lectrifugal Pump. Coolant and Circulating Pump. 


Pumps — 10 to 10,000 gpm 


lectrifugal pumps have bracket and flange cast integral 
with motor frame, This insures perfect alignment of pump 
and motor. Use for general purpose pumping from 15 to 
1600 gpm — heads to 180 ft. — motors from 34 to 25 hp. 
Complete line of coolant and circulating pumps are now 
available for quick delivery. 


A 2465 


Please send me: 
Handy Guide to Electric Motors (51B86052H 
Handy Guide to Centrifugal Pumps (53B6059D) 
Handy Guide to Texrope Drives (20B6051H) 
Variable Voltage Planer Drives 
Equipment for Machine Tools (2587110) 
D-C Remote Indications and Controls (1486641) 
Coolant Circulating Pumps (52B6975) 
General Purpose Motor Controls (1487132) 


Street 
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originated, 
developed and — 


built to be 






Conveyor ..oll Bearing, 
sealed for life, ends ex- 
pensive greasing of 
conveyor systems. 


Sealed -for-life General Pur- 
pose Ball Bearing inter- 
changeable with standard 
non-sealed bearings. For 
mere facts, ask for booklet, 
Sealed.“ 


OL rolls like @ balf 






é. 3 v= > ™ ee i ina e « 2 
re f= oF *. ‘tes? 
A Ee ig 4 
2 Ve Gen te * 


NEW DEPARTURE - Division of GENERAL MOTORS - BRISTOL. CONNECTICUT 
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HERE’S WHY 
NEOPRENE PRODUCTS DO 
SO MANY JOBS SO WELL 


They resist 
SUNLIGHT AND WEATHERING—in oa 
closs by themselves in resistance to 
rubber's worst enemies. 


They resist 
OILS, SOLVENTS, MOST CHEMICALS — 
set the standard for oil resistance 
throughout industry. 


They resist 
ABRASION, CUTTING, CHIPPING —ore 
tough and durable under severe serv- 
ice conditions, 


They resist 
AIR AND GAS DIFFUSION—hove low 
permeability to gases—retain air 
longer. 


They resis? 
LOW TEMPERATURE STIFFENING — spe- 
cial compounds retain flexibility at 
sub-zero exposure over !ong periods. 


FREE! THE NEOPRENE NOTEBOOK — 


Interesting stories...new, unusual applico- 
tions of neoprene. Write E. |. du Pont de 
Nemours & Co. (Inc.), Rubber Chemicals 
Division B12, Wilmington 98, Delaware. 








rubber products are 
gees u Pont NEOPRENE 


made with Lo 


Courtesy Ace Pump Corporation, Memphis, Tennessee 


for example: 


Manufacturer puts two-year guarantee . 
on NEOPRENE parts in patented pump 


This pump is designed so that packing 
glands are eliminated, no lubrication is 
required, and reasonable amounts of 
abrasive materials may be pumped 
without damage to any of the parts. 

Here’s what the manufacturer says 
about the neoprene diaphragms and 
valves used in the pump: 


““We have operated these pumps on 
our test well continuously for a period 
of time equivalent to seven years of 
normal pump service, and the dia- 
phragm and valves do not show any ap- 
preciable wear at the end of these tests. 


“We put a two-year guarantee on the 
diaphragms and valves, and we have 
never been called upon for replacement of 
one of these parts under the warranty, nor 
do we know of a single failure in the field.”’ 

The properties of neoprene play an 
important part in the success of this 
pump design, contributing to its long 
service life and successful operation. 


Perhaps neoprene can help you, too. 
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If you have a problem involving rubber, 
check the many excellent properties of 
Du Pont neoprene. We'll be glad to fur- 
nish you technical information. And 
we'll work with your supplier to find an 
adequate source of supply. Rubber 
Chemicals Division B-12,E. I. du Pont 
de Nemours & Co. (Inc.), Wilmington 
98, Delaware. 


Tune in to Du Pont ““CAVALCADE OF AMERICA,” 
Monday nights—NBC coast to coast. 


NEOPRENE 


RE6. U. 5. PAT OFF. 








EATON PERMANENT MOLD 

GRAY IRON CASTINGS 
Fulfill Critical Requirements in a Long List — 
of Distinguished Products 





















For those critical applications where a 
dense, non-porous structure is an essen- 
tial characteristic, Eaton Permanent Mold 
Gray Iron Castings offer worthwhile 
advantages. High tensile strength, free- 
dom from leakage under pressure, free- 
dom from distortion, and ability to take 
a high, mirror-like finish recommend 
Eaton Permanent Mold Castings, particu- 
larly for refrigeration and hydraulic 
applications. Free machinability makes 
for maximum production speed with a 
high percentage of perfect parts. 





Propuct ENGINEERING — Decemser, 1948 





= aa 
5 ee 
—_—" Pn 
eal 2s 
ee 
aaa i : 
3 er oo 2 Gl Ve - 
- —— _ ~- aw. 
& me Seas ee , 
> te FT 2 2 
SPY 4 955) Wem . “ - i 
+ ’ sa ee ™ — 
nrg ‘ 
—_——"- ee So | \ ce 
om >_-z_~- . ; > _“ 
zZ r _> = Se -— 
- ~~ oil AgtD 
MEA _— = ’ , 
Vy / _— = 
, a a 
F + ad oe 
mA i : 


itt. ~~" = —— ; SS a Ba % oe > 


” 


ELECTRO DYNAMIC HAS LANDED! 


with a line of brawny motors 


for modern industry 


Yes... Electro Dynamic, famed maker of electri powe! 
plants for the Navy and Merchant Marine, is now pro Custom Craftsmanship 


ducing a complete line of industrial motors. at Competitive Prices 


Every Electro Dynamic motor is manufactured 
with the closest attention to detail, by crafts 
men of long experience, to achieve famous 
E.D. stamina and dependability. Yet, with al 
their custom craftsmanship, these fine motors 
are priced on a strictly competitive basis. 


lor 69 years Electro Dynamic has built great motors. Thor 
oughly experienced engineering and the highest degree of 


manufacturing craftsmanship have earned for E.D. prod- “_ ; 
Electro Dynamic is geared to give your 
order personalized attention. You deal direct 


ucts a_ solid reputation for great stamina and complete with “headquarters”, with men who are close 


d@stry is learning what marine engineers have known since 1880 


dependability. These invaluable qualities are incorporated 
in the new Electro Dynamic industrial motors. 
ELECTRO DYNAMIC INDUSTRIAL MOTORS are built 


in a wide range of types and sizes... 1 to 500 
AC and‘DC. Write for literature today. 


to the manufacturing operation 


Our engineers cooperate closely with yours 
to provide an E.D. power plant exactly suited 
to your needs. 


(ELECTRO. 
DYNAMIC 


makes great motors 


ELECTRO DYNAMIC « Division of the Electric Boat Company « Bayonne, N. J. 








lowa Manufacturing Company’s Ceda- 
rapids Junior Tandem Straightline Plants 
employ Torrington Spherical Roller 
Bearings for maximum productivity with 
low maintenance and operating costs. 











for High Production and Reliability 
with TORRINGTON Spherical Roller Bearings 


















The “CEDARAPIDS” Junior Tandem Straight- 
line Plant employs a jaw crusher, roll crusher 
and a vibrating screen for the proper sizing and 
grading of aggregates for construction purposes. 
To meet exacting specifications for aggregate, 
hour after hour, day after day, crushing and 
screening equipment has to take a lot of punish- 
ment. That’s why IOWA uses TORRINGTON 
Spherical Roller Bearings on the main and ec- 
centric shafts of the jaw crushers and vibrating 
screens, 

Many leading manufacturers of heavy-duty 
equipment for the construction and other fields 

steel, oil, paper and machine tool—use Tor- 
rington Spherical Rolier Bearings to advantage. 


... long service life another advantage of the use of these 
efficient anti-friction bearings in heavy-duty equipment. 


Low friction coefficient, precision construction, 
self-alignment under deflection, high radial and 
two-directional thrust capacity are features that 
combine in providing better performance and 
lower maintenance and operating costs. 

Torrington’s engineers have had vears of spe- 
cialized experience in the design, manufacture 
and application of all major types of anti- 
friction bearings. You can profit from their as- 
sistance on any bearing problem. Call or write 
the nearest Torrington office. 


THE TORRINGTON COMPANY 
South Bend 21, Ind. * Torrington, Conn. 


District Offices and Distributors in Principal Cities 


——_—_—_—______, 


uence 4 
TORRINGTON ¢0.:;; BEARINGS 


SPHERICAL ROLLER - TAPERED ROLLER - STRAIGHT ROLLER - NEEDLE - BALL - NEEDLE ROLLERS 














Westin 
consult; 
Westin; 
P ©. F 

Send 
B-3283 
















pay e Coordinated Design and Styling of Westingho 
instruments contribute greatly to the space-saving 


arrangement and excellent appearance of this installation. 


For such complex and exacting instrument applica- 
tions, reliability is a ‘must’. Every part of Westinghouse 











instruments is completely designed and manufactured by 
Westinghouse to insure proper relation with all other 
parts. This undivided responsibility and attention to all 


largest hydroelectric (iisiaasmemmmetiescmms 


What are YOUR electrical measuring problems? 


levelo ment 1] ils Would they include—reliable performance .. . styling 
[) ... Size... readability ... or different types of service 
... portable ... switchboard ... panel .. . recording? 

The vast lines of Westinghouse electrical measuring 

world employs instruments provide you with the answers to all of these 
Mi problems. Every Westinghouse instrument is backed up 

by more than 60 years of skill, “know-how”, and ex- 


TAK 


Westinghouse Instruments Also Provide You With 


@ Dials that stay white under @ Springs that remain con- 


N STR l) M NTS all conditions. stant for life. 
®@ Magnets that stay perma- @ Quick delivery of more 


nent. different ratings and types. 


® Pivots withhighshockcapac- @ Complete Nationwide 
ity and low friction. Service. 


J-40363 
a 
e 
& 
t& 
e 


Westinghouse instrument specialists are Rvailable in the field for 
consultation on your instrument problems. Call your nearest 
Westinghouse office, or write W estinghouge Electric Corporation, 
P. O. Box 868, Pittsburgh 30, Pennsylvanea. 

Send for booklet B-2209-A, Communicati6n Instrument Booklet 
B-3283, or Switchboard Instrument Booklgt B-3363. 
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Shipshaw No. 2 of the Aluminum Company of Canada on 
the Saguenay River in Quebec, Canada, is the largest hydro- 
electric development in the world contained in a single 


powerhouse. Twelve giant hydro units, with a total generat- 
ing capacity of 1,200,000 horsepower, are controlled from 
the complex board, shown above. 














BELLOWS ™ 
ASSEMBLIES 


can improve 
your product, 


Are you looking for a better way to control tempera- 
ture or pressure, seal shafts or valves against leakage, 
or transmit motion? If you are, it may pay you to 
look further into bellows assemblies. An easy, low- 
cost way to do it is to let our engineering department 
do the looking for you. That’s what the users of the 
bellows assemblies shown above did, and they’re 





happy about it. Why not send your sketches and 
specifications to us for confidential analysis and rec- 
ommendations? 

CLIFFORD MANUFACTURING COMPANY, 
564 Grove Street, Waltham 54, Mass. Division of 
Standard-Thomson Corporation. Offices in New York, 
Detroit, Chicago, Los Angeles. 


First with the Facts on Hydraulically-Formed Bellows 


HYDRAULICALLY = FORMED BELLOWS 
AND BELLOWS ASSEMBLIES 





CLIFFORD <> 


Aircraft ( Steam Trap 
Bellows Bellows 
Assembly = Assembly 


Instrument 
Bellows 


ALL=ALUMINUM OIL COOLERS 
FOR AIRCRAFT ENGINES 


All- Aluminum All- Aluminum 
Cylindrical Oval Oil 
Oil Cooler Cooler 
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TEXROPE F/HP Drives 


» “ENGINEERED” FOR INDUSTRY! 
» AVAILABLE NOW! 


» CARRY THE NAME"TEXROPE”... AND 
OVER 25 YEARS OF EXPERIENCE! 







































F YOU'RE IN THE MARKET for fractional horsepower 
V-belt drives, here are good reasons for investing in 
TEXROPE —the greatest name in V-belt Drives. 1) 
They're “engineered” — selected and applied to suit the 
exact characteristics of your drive. 2) They're in stock at 
Authorized A-C Dealers or available promptly through 
A-C District Offices, and 3) They're backed by the great- 
est collection of V-belt drive experience and facilities of 
any company in this business. 


TEX-IRON F/HP SHEAVES 


High density cast iron. Accurately bored for easy fit with 
tight shaft grip. Precision grooved for non-slip power 
and longer belt life. Carefully balanced for vibrationless 
Operation at all speeds. 


TEXROPE F/HP V-BELTS 


Best known name in V-belts. Carry full rated load with 
plenty of overload and shock load capacity. Molded to 
fit sheave groove and grip tightly without excess wear or 
wasted power, An ideal teammate for Tex-Iron sheaves. 
Highly efficient on present sheaves, too. 

The complete range of Tex-Iron sheaves from 2 to 15 
inches PD and Texrope V-belts to match are now availa- 
ble from your dealer's stock. Call him today. Texrope, 
Tex-Iron, Super 7, Texsteel, Magic Grip and Vari-Pitch 
are Allis-Chalmers Trademarks, 





ALLIS-CHALMERS, 1002A SO. 70 ST. 
MILWAUKEE, WIS. A 2510 












A Complete Range of Products 





























nd 
ec- 5 types.., sizes to suit every 
power transmission job 
Y, Sheaves in a full range of y Ay 
of sizes and grooves or 
rk, 
Exact variations in speed — WR 
Stationary or Motion control wo 
for Allis-Chalmers 44 page book No. 20B6249A Speed variations up to 375% ay 
describing Texrope F/HP V-belt drives — the Fractional Horse- at the turn of a crank a 4 
power Drive that's ‘Engineered’ for Industry. Result of years of - 
experience in engineering FHP V-belt drives. Shows you simple, 


eccurate way to select FHP sheaves and belts. Every FHP drive Texrope Super-7 V-belts result 
from the cooperative research of 
user should have a copy. Allis-Chalmers and B. F. Good- 


rich; and are sold only by A-C 
dealers and offices. nai 


LLIS-CHALMER 


Originators of the Multiple V-belt Drive for Industry 


luminum 
al Oil 
ooler 
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Shortcut to faster, 
lower-cost production... 






start out with the BASIC SHAPE ALREADY MADE 


when you use SHELBY SEAMLESS 


. SHELBY Seamless Steel Tubing comes to you 
ready for immediate fabrication or machining. 
Made by Nationat Tube Company—the world’s 
largest manufacturer of steel tubular products—it 
is obtainable, in addition to round, in square, rec- 


tangular, and other special shapes . . . in any com- 


mercial size from % to 10'2 OD inches, and in wall 
thicknesses from .035 inch to 1.500 inch cold drawn 

. and in a wide range of steel grades and anneals. 

By being able to start with pre-shaped stock in- 
stead of with castings or forgings, you eliminate or 
greatly reduce many time- and labor-consuming 
operations, as well as the costly waste of material. 

But perhaps the biggest advantage in using 
SHELBY Seamless is that its excellent machining 
characteristics both speed up production and im- 


U N T —€ D 





SHELBY SEAMLESS STEEL TUBING 


Ss TAT 8 


prove the quality of your output. You can turn out 
parts from it in the millions and the last part will 
be as metallurgically and dimensionally accurate 
as the first. 

Why not talk to National’s engineers about the 
possibility of using SHELBY Seamless? You, too, 
may be able to profit by their wide experience. And 
you can be sure that any recommendations they 
make will be based on a study of your particular 
requirements and the results of similar-condition 
tests in our own laboratories and actual on-the-job 
observations. 


NATIONAL TUBE COMPANY, PITTSBURGH, PA. 
TUBING SPECIALTIES DIVISION 


COLUMBIA STEEL COMPANY, SAN FRANCISCO 
PACIFIC COAST DISTRIBUTORS 
UNITED STATES STEEL EXPORT COMPANY, NEW YORK 
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You can control and direct air flow with 


G-E unit-bearing motors on your fans. 


/ 


rd 


Because they are designed primarily for fan service, 
G-E unit-bearing motors have the characteristics you 


—_— want—quiet operation, dependable performance, mini- 


> 
® 1 ws 7. mum maintenance, and low cost. 
NIT-BEARING MOTORS 
YE The unique single bearing construction gives you per- 


manent lubrication from a lifetime, sealed oil reservoir. 

Oil is force-fed along the shaft to flood the bearing 

OH Out § constantly for quiet operation. Bearing and stator 

Y * housing are machined in one set-up for accurate and 
permanent alignment, dependable operation. 


G-E unit-bearing motors are easily adapted to your 
mountings, use simple, stamped-metal fan blades 
available from the factory. For immediate delivery of 





these sturdy, dependable motors, call your nearest 
G-E sales representative. Apparatus Dept., General 
Electric Company, Schenectady 5, N. Y. 


F GENERAL G@ ELECTRIC 


P 
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largely in the ever-increasing use of 


# 


Selenium Rectifiers have made their reputation because experience has proved 
that they are consistently dependable. The making of good selenium rectifiers 
not only requires a sound background in electrical engineering and manufacture; 
it requires knowledge and experience in metallurgy, chemistry and electrochem- 
istry, particularly in the field of unfamiliar elements and materials. 

Fansteel’s long experience in all these fields is of particular value to you in 
the matter of selecting, specifying and applying the rectifier best suited to your 


product. Fansteel Metallurgical Corporation, North Chicago, Illinois. 


kansteel 


RECTIFIERS 
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Proper Compression for 


Resilient Gaskets 
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Send for helpful 
GASKET GUIDE 


If you design, specify, or buy gaskets, you’ll 
find this 24-page gasket guide helpful. ‘“Arm- 
strong’s Gasket and Sealing Materials’ shows 
typical applications. It suggests methods of put- 
ting Armstrong’s stock materials to specialized 
uses in such fields as the radio, electrical, auto- 
motive, petroleum, and transportation industries. 
It also includes government specifications—plus 
up-to-date charts on synthetic rubber, cork-and- 
synthetic-rubber, cork composition, and , 
fiber sheet sealing materials. For your (| 
free copy, fill in coupon and mail today. Sy 


Relation of Gasket Thickness 
to Load 
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Resistance to Chemicals 


~ 


SS 


Sealing Oils with Synthetic 
Rubber 


Sealing with Confined Re- 
silient Gaskets 


Tolerances for Gaskets 
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Armstrong Cork Co., Gaskets and Packings Dept. 
7112 Arch Street, Lancaster, Pennsylvania 








Please send me at once a copy of the new 24-page 
booklet, ‘‘Armstrong's Gasket and Sealing Materials." 


ARMSTRONG ’S _. 
GASKETS ¢ PACKINGS ¢ SEALS ADDRESS 


CITY STATE 
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A New, Better LEVER ACTION SWITCH! 


with positive indexing 
or spring return 





Although only recently developed and placed on the 


market, this lever action switch is in big demand. No 
wonder! It is ideally suited to intercommunications, 
centralized radio, sound distribution and public address 
equipment. It gives you a choice of positive indexing 


or spring return. It is as dependable as the leaf spring 


telephone type switch, yet available at much lower cost. 


Consider some of the other “‘plus” features that set this 
switch apart: Self-holding terminals of exclusive design 
are securely clinched to the stator without rivets or eye- 
lets (just try to pull them loose!). All terminals, contacts 
and ground rings are silver plated for low contact resis- 


tance. Constant tension of rotor contact members pro- 


vides a dependable, self-cleaning action. Insulation is of 


the highest-grade phenolic. 


Positive indexing types of this switch have 48 standard 


circuit combinations, 24 shorting and 24 positive non- 





... and just try to 


work this terminal 





loose! 








shorting. Spring return types have 17 standard shorting 
and 17 positive non-shorting circuit combinations. Write 
for engineering data folder or see your nearest Mallory 
distributor. 














ide ae ~~ MOUNTING BASES —— = 
6100-6200 SERIES S100- 5200 SERIES 7100-7200 SERIES 
(3 POSITIONS MAXIMUM) (4 POSITIONS MAXIMUM) SPRING RETURN TYPES 
1; MOUNTING CENTERS 22. 10 2; MOUNTING CENTERS 
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1" — SHORT TERMINALS yeese 2 SwORT Yensmass | Staton ae ] mi INDEXING TYPES 
PARALLEL TO STATOR \ x94") —pERPENDICULAR } o [| ANGLE OF Lever 
10 statoe 2 SLOTS IN POSITION No.1 
CRCUIT RING TERMINALS 80° 2 POSINON switcn 
BENT INWARD TOWARD CENTER 70° 3 POSINON SwiTcH 
NOTE! SWITCH LEVERS ARE SHOWN IN No | POSITION POSITIONS ARE 20° APART 60° 4 PounoN suntcn 








Send for Engineering Data Folder 


The Engineering Data Folder for the new Mallory Lever Action Switch 
contains complete specifications, available 


circuit combinations with 
respective terminal locations, dimensional 





drawings—everything the 











a ee a Oe 


‘MALLOR 








SWITCHES © 
. (ELECTRONIC, INDUSTRIAL and APPLIANCE) 


engineer needs to assist in selection of the partic 
ular Mallory Lever Action Switch to best handle 
the applic ation 











P. R. MALLORY & CO., Inc., INDIANAPOLIS 6, INDIANA 
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COULD YOUR PRODUCT USE 
a loss in weight? 
a gain in profit? 





ODAY’S bright, beautiful Twin Coach has dropped pounds of 
dead weight by using a body that is almost 90% aluminum alloys. 
Bus operators enjoy 40 passenger profit at 30 passenger operating cost. 
The product is stronger, vibration is reduced, sound-deadening added 
and styling is enhanced. 


Smart engineering can take advantage of all the benefits offered you 
by Reynolds Aluminum. For the many forms of aluminum offer endless 
application. In buses for example—aluminum extrusions for carlings, 
roll-formed shapes for trim, castings at points of reinforcement, 
structurals in frame members and sheet for body panels offer important 
weight reduction and rugged strength. 


See how these definite advantages can offer design advancement for 
your product. Aluminum can’t rust, it resists corrosion and cuts finish- 
ing costs for the producer—maintenance costs for the customer. There’s 
economy in getting three times the metal to work with because alumi- 
num is 4 the weight of ordinary metals. Since it is lighter, aluminum 
handles faster on production lines and cuts shipping costs. It has greater 
workability and can be processed rapidly without adding new produc- 
tion equipment in most cases. 


It’s wise to see what future Reynolds Aluminum holds for your prod- 
uct. Don’t pass up profits by letting competition be first to make use of 
this modern metal. Reynolds technicians stand ready to work with you, 
so why not call your local Reynolds Sales Office or write to Reynolds 
Metals Company, Aluminum Division, 2524 South Third Street, Louis- 
ville 1, Kentucky. v cigees oe, ag a 
; As a result of Reynolds be- 
coming a primary producer, 
the base price of aluminum is 
now 20% below prewar levels. 








REYNOLDS 
Lifetime ALUMINUM 
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Fig. 2—"The most trouble 
free foundry unit | have ever 
had in my foundry” said the 
general superintendent of the foundry 
using this Simplicity Dual Shakeout. 


MEEHANITE CASTINGS 








MEEHANITE FOUNDRIES 


American Brake Shoe Co. 
S BUILDERS of rugged foundry, coal, mining and materials’ 


handling equipment—equipment which gives truly “trouble 
free” service under sevére conditions, Simplicity Engineering 
Co., Durand, Michigan, use Meehanite castings (Fig. 1) to con- 
struct the operating mechanism of units like the 8’ x 10’ Dual 
Shakeout (Fig. 2). 


Atlas Foundry Co. 

Banner Iron Works 

Barnett Foundry & Machine Co. 
E. W. Bliss Co. 

Builders Iron Foundry Inc. 

H. W. Butterworth & Sons Co. 
Continental Gin Co. : 

The Cooper-Bessemer Corp. 
Crawtord & Doherty Foundry Co. 
Farrel-Birmingham Co., Inc. 
Florence Pipe Foundry & Machine Co. 
Fulton Foundry & Machine Co., Inc. 


The castings include: 
I Machine sheave 
Shaft adapter for mounting sheaves Gresaiee Sountey Oo. : 
. The Hamilton Foundry & Machine Co. 

Johnstone Foundries, Inc. 
Kanawha Manufacturing Co. 
Koehring Co. 
Lincoln Foundry Corp. 
The Henry Perkins Co. 
Pohiman Foundry Co., Inc. 
Rosedale Foundry & Machine Co. 
Ross-Meehan Foundries 
Shenango-Penn Mold Co. 
Standard Foundry Co. 
The Stearns-Roger Manufacturing Co. 
Traylor Engineering & Mig. Co. 
Valley iron Works, Inc. 
Vulcan Foundry Co. 
Warren Foundry & Pipe Corporation 


3 Grease retaining seals 

4 Name and cover plate 
Produced with the rigid control provided by the Meehanite 
manufacturing processes, these castings provide better engineer- 
ing properties—contributing to the equipment strength, resistance 
to wear, toughness, soundess and uniformity. 


Write us for a copy of the Meehanite Handbook or send us your 
prints for an engineering analysis. 


Mechanite, 


PERSHING SQUARE BUILDING * 
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E. Long Ltd. 
Otis-Fensom Elevator Co.. Ltd, 
U. S. Challenge Co................. 


NEW 


The American Laundry Machinery Co. 


General Foundry & Manufacturing Co. 


Washington Machinery & Supply Co............ 


ROCHELLE, 


Mahwah, New Jersey 
Rochester, New York 
Detroit, Michigan 

St. Louis, Missourl 
Irvington, New Jersey 


Hastings, Mich. and Toledo, 0. 


Providence, A. |, 
Bethayres, Pennsylvania 
Birmingham, Alabama 


Mt. Vernon, Ohio and Grove City, Pa. 


Portland, Oregon 
Ansonia, Connecticut 
Florence, New Jersey 

Cleveland, Ohie 

Flint, Michigas 

Chicago, Iilinols 
Hamilton, Ohie 

Grove City, Pennsylvania 
Charleston, West Virginia 
Milwaukee, Wisconsia 
Los Angeles, California 
Bridgewater, Massachusetts 
Buffalo, New York 
Pittsburgh, Pennsylvania 
Chattanooga, Tennessee 
Dover, Ohie 

Worcester, Massachusetts 
Denver, Colorade 
Allentown, Pennsylvania 
St. Paul, Minnesota 
Oakland, California 
Phillipsburg, New Jersey 
Spokane, Washington 
Orillia, Ontarie 

Hamilton, Ontarie 


. Centerville, lowa and Batavia, \ilinels 
“This advertisement sponsored by foundries listed above.” 


N.Y. 
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the nation’s Sidi Weidbustrtee ‘ta tana SR re 

needs. This 53 years of experience is at your disposal... 
without cost or obligation. Consult Fille capes 


REYNOLDS WIRE CO., DIXON, ILLINOIS 
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This evaporating pan, fabricated by 
Glascote Products, Ine., 
land, using a Lukens Head-Shape, 
provides stainless steel protection 
requiring 


for products 
purily. 


End bells on 


were made 
Shapes. 





Gear guards on this 





machine tool 
were built up from standard Lukens 
Head-Shapes. 


of Cleve- 


chemical 




































Glascote Products, Inc., used a Lukens hemispherical Head-Shape, 
formed and flanged over their special dies and tools by Lukens, to 
obtain a vessel suiting the requirements for an evaporating pan. 
‘The Head-Shape was given a sandblast finish, legs were added and 
the pan was ready for use. 

Hundreds of Lukens Head-Shapes are performing similar service 
throughout industry. Some are solid stainless, as in this case, whereas 
others are made of Lukens Clad Steels to lower cost and improve 
the vessels’ heat transfer properties. Others are ordinary steel, 
copper, aluminum or whatever metal is best suited to the applications. 

Like other products shown on this page, all have this in common: 
They started as Lukens Head-Shapes, enabling their manufacturers 
to begin fabrication without having to do the forming work in their 
own shops. More products were produced with less plant investment, 


> valuable time was saved and costs were cut. 





this 
from 





electric 


Lukens 


LUKENS 


+4 





Catalog No. 1, describing 3,868 standard shapes, will help you 

t : . . : . 
pe decide where Lukens Head-Shapes fit into your products. For a 
copy and for prices, write Lukens Steel Company, 405 Lukens 


Building, Coatesville, Pennsylvania. 


FOUR INCHES TO OVER TWENTY FEET IN DIAMETER 


e « SPEED SCRAP TO THE MILLS TO MAKE MORE STEEL « + 
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The G-E Electronic Repro- 
ducer, which magnetically re- 
creates the full recorded 
sound, derives its magnetic 
field from a G-E SINTERED 
ALNICO 5 permanent magnet. 


Actual size of G-E SINTERED 
ALNICO 5 permanent magnet 
used in the G-E Electronic Re- 
producer is shown in red. 


NEW ENGINEERING DEVELOPMENT 
SINTERED ALNICO 5, General Electric’s newest 
magnetic material, now enables you to design 
intricate shapes with higher external energy than 
ever before. The minimum guaranteed available 
energy is 3,500,000 gauss oersteds for most sizes 
and shapes. New G-E SINTERED ALNICO 5 
possesses tensile properties several times those 
of CAST ALNICO 5 and can be produced eco- 
nomically in small size parts. You get better sur- 
face finish plus closer dimensional tolerances 
with new G-E SINTERED ALNICO 5. 


NEW DESIGNS POSSIBLE 
New SINTERED ALNICO 5 has higher ex- 
ternal energy than either SINTERED ALNICO 2 
or 4. This makes possible new designs heretofore 
impossible or impractical. It is especially adapt- 
able where small powerful magnets having high 
magnetic properties are required. Because of their 


great stability and external energy, SINTERED 





MAGNETS 


GENERAL £3)ELECTRIC 
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ALNICO 5 magnets can save valuable space in 
your product. You can usually improve your 

roduct by re-designing to use high energy G-E 
SINTERED ALNICO 5. Typical applications now 
in production which use G-E SINTERED ALNI- 
CO 5 include the following: meters, relays, foun- 
tain pens, electronic reproducers, and compasses. 


ENGINEERING SERVICE 

G-E application and development engineers, 
working closely together, are ready to advise you 
on new SINTERED ALNICO 5 and other G-E 
magnetic materials. Our engineers are backed by 
years of research and the development of thou- 
sands of magnetic applications. They will be glad 
to work with you on your product design. For 
more information, please mail the coupon shown 
below. 

YOU GET 5 ADVANTAGES 

1. Higherexternal energy than eitherSINTERED 
ALNICO 2 or 4. 
Tensile properties are several times greater 
than CAST ALNICO. 
3. Excellent surface finish. 
4. Close dimensional tolerances. 
5. Intricate shapes possible. 


N 


r METALLURGY DIVISION 
| CHEMICAL DEPARTMENT 
| GENERAL ELECTRIC COMPANY 
PITTSFIELD, MASS. 

| Please send me: 

} ©€ ) Technical Report on new SINTERED ALNICO 5, 
l ( ) Bulletin, CP-12, “G-E Permanent Magnets.” 
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TAGLINES or DIPPER-TRIPS-- 


WARNER ICB UNI] 
GIVE YOU FASTER, 


MORE ACCURATE CONTROL 






IN SHOVI L 
on ICB Unit 
equipp* d 


" on Thew Shovel. 
Note simple compactness, easy accessibility. ICB Units 
are self-adjusting for life. Push-button and rheostat give 
instant finger-tip control. There’s a complete range of 
sizes tO meet various requirements for positive acting, 
sensitive controlled clutches or brakes for industrial use. 





The other of the two parts for 


either Clutch or Brake actuating units. Consists of 


electro-magnet faced with long-wearing, high friction 
material. Power, applied through coils imbedded below 
(see cut) uses both friction plus magnetic attraction for 
lightning fast, super-powerful clutch or brake action. 


LORAIN CLAMSHELL. Tagline 
Controlled by Warner ICB Unit. 


E ; a Warner 
Electric Industrial ICB Unit* on the tagline and dipper- 
trip reel. It continuously maintains exact tension to 
precisely position a clamshell or magnet and keep them 
steady without twisting. Flexibility of control permits 
a larger working area without repositioning machine or 
boom. When used with a shovel — it keeps dipper-trip 
line constantly taut and trips dipper at finger touch. 


RMA One of only two parts for either 
Clutch or Brake actuating units. Consists of magnetic 
segments welded to steel back-plate (see cut). Especially 
designed for high heat dissipation. Heat has no effect 
on unit efficiemcy because segment expansion is always 
linear . . . thus keeping full magnet contact at all times. 


Warner ICB Units* are low-cost key to more 
automatic, safer operation of wide variety of 
motors and machinery .. . give you infinite con- 
trol of degree of clutch or brake action. For 
details or engineering assistance write: 
Industrial Division, WARNER ELECTRIC 
BRAKE MFG. CO., Beloit, Wis. 





*ICB Unit — The trade designation for 
The Warner Electric INDUSTRIAL CLUTCH 
OR BRAKE UNIT. 
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@ Light Weight 


@ High Arc 
@ Easy Ass 


Disassembly 
Parts than any 


BENDIX 
SCINTILLA 
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dud, THIS IMPORTANT ADVANTAGE — 
PRACTICALLY NO VOLTAGE DROP! 


Contacts that carry maximum currents with a minimum 
voltage drop are only part of the many new advantages you 
get with Bendix-Scintilla* Electrical Connectors. The use of 
‘Scinflex” dielectric material, an exclusive new Bendix- 
Scintilla development of outstanding stability, increases 
resistance to flashover and creepage. In temperature extremes 
from —67° F. to +300° F., performance is remarkable. 
Dielectric strength is never less than 300 volts per mil. 
Bendix-Scintilla Connectors have fewer parts than any other 
connector on the market —and that means lower maintenance 
costs and better performance. 


*TRADEMARK 
Available in all Standard A.N. Contact Configurations. 
Write our Sales Department for detailed information. 
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RELIANCE SPRING LOCK WASHERS 
for dependable, enduring bolt tightness 








Compact, inexpensive, Reliance Spring 
Lock Washers act as hardened thrust 
bearings ... make possible tighter assem- 
blies. Made of cold drawn spring steel, 
their powerful coil-spring tension com- 
pensates for wear and bolt stretch . 

keeps bolted assemblies tighter longer. 


WAYS TO 


© cuT cosTs 








© SPEED PRODUCTION 


EATON 


speed assemblies 









cut costs 





Eaton Springtites are quality Reliance | 
Spring Lock Washers pre-assembled on 
bolts or screws so they can’t come off. j 
They speed assemblies, eliminate loss, 

prevent use of wrong washer, simplify 
inventories—cut costs. 







RELIANCE RINGS 
cut machining time 


reduce material costs 


aan 
= 
eG 
* 
“ 
* 
* 


Reliance Rings snap into grooves in 
shafts or counterbores, forming strong 
shoulders without tedious, costly 
machining and waste of material. ; 
Easily removed when necessary. Open - 
or welded, any diameter, cross section 
or end cut. 


a / Oo Y je O O 





EATON 


EATON MANUFACTURING COMPANY 









OFFICES AND PLANT MASSILLON, OHIO 


Sales Offices: New York « Cleveland + Detroit » Chicago « St. Louis » San Francisco * Montreal 
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When things get hot, Micarta—today’s workable, 
industrial laminate—stands solid and unharmed in 
temperatures up to 230 degrees F. At zero and below 

it actually increases in strength—with no brittle- 
ness. Micarta is no ordinary “‘plastic’”’. It’s a product 
which has proved to be the answer in hundreds of 
material needs in many industries. 


Micarta has a combination of qualities which may 
solve the materials problem in your new (or old) 
product. In addition to heat resistance—it has: 


HIGH STRUCTURAL STRENGTH—Half as heavy as aluminum with 
the same compressive strength. 


REDUCES NOISE—absorbs vibration. 





Send for this new Micarta 
Data Book today. Ask for 
B-3184-B. 
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HIGH CORROSION RESISTANCE—unharmed by 10% solutions 
of most acids and alkalis. Resists oil and water absorption, too. 


HIGH WORKABILITY—can be machined to close tolerances, 
drilled, thread tapped, sawed or die punched. 


WITHSTANDS VIBRATION— “cushions” shock and severe 
vibration. 


Design engineers have unlimited possibilities in 
Micarta. In various grades, Micarta can be com- 
pletely fabricated in mass production quantities. 
The finished Micarta is shipped ready to apply. 

When you have a tough material problem, remember 
Micarta! Call your Westinghouse office or write 
Westinghouse Electric Corporation, P. O. Box 868, 
Pittsburgh 30, Pennsylvania. 


J-06397 
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Solvents employed in metal-cleaning remove grease in 





















a hurry. Some solvents are highly corrosive. ‘That is why 
Lukens Clad Steels with extraordinary corrosion-resisting 
properties are so widely used for this equipment today. 

Nickel is able to withstand attack of warm, chlorinated 
solvents. Used as a clad steel, in which nickel is usually 


only LO“, or 20%% of total plate thickness, this corrosion- 





resistant metal takes the full brunt of the attack. The 
equipment shows clad steel economies although providing 
solid nickel performance. 

Lukens Clad Steels— Nickel-Clad, Stainless-Clad, 
Inconel-Clad and Monel-Clad—are available in plates 
as wide as 178’. Specify the corrosion-resisting metal 
which meets your own degreasing requirements in a 
money-saving clad steel. For further data, 
write for Bulletins 255 and 338, Lukens 
Steel Company, 405 Lukens Building, 


Coatesville, Pennsylvania. 











Small hand-operated tanks or huge vapor degreasers, 
all are made of corrosion-resisting Lukens Clad Steels. 


WN ICOGHETININ FIT eA PTs 
Inconel-Clad Monel-Clad 


‘ ‘ SOLID METAL ADVANTAGES WITH CLAD STEEL ECONOMY 
STEELS 
* 


+ + SPEED SCRAP TO THE MILLS TO MAKE MORE STEEL « » 
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NEW DUAL TYPE OIL SEAL FOR 


DISC PLOWS SOLVES DIFFICULT 
DIRT EXCLUSION PROBLEM 


The development of special abrasive resistant sealing member makes 


it possible to utilize the more rugged spring-loaded type oil seal 


instead of the fine tolerance face types formerly thought necessary 


for disc plow applications. Their successful use under these extreme 


conditions is indicative of what this new oil seal can do for many 
extreme applications such as found on tractors and others. 





DUAL TYPE SEAL 


The oil seal utilized for disc plows is 
basically of a standard double wipe 
design. However, the actual sealing 
members are of special shape so as to 
withhold the unusual amounts of 
heavy abrasive muck and dirt en- 
countered. The sectional drawing 
(Fig. 1) shows detail of the new seal. 
The outer sealing lip (a) is of par- 
ticularly tough compound bonded 
rigidly to the inner case, The inner 
lip (b) is of unusual shape and is 
seated with tensioning spring. 


SEALING LIP IS REVERSED 


Contrary to most spring-loaded seals 
this one is designed so the sealing lip 
faces externally. This is done delib- 
erately because the pressure of exter- 
nal abrasive is generally higher than 
the pressure of lubricant in the bear- 
ing. This also protects the assembly 
against inexpert lubrication. Lubri- 
cant may be forced completely 
through the bearing without damag- 
ing the seal. Furthermore, such 
forced lubrication acts to flush out 
the bearing and housing area. 





Figure 1 


LABORATORY RESEARCH 
HELPED SOLVE THIS PROBLEM 


At the National laboratory, many 
variations of oil seal designs were 
thoroughly tested out under simu- 
lated working conditions which were 
actually more rugged than could ever 
be encountered. This first-hand ex- 
perimentation made it possible for 
National to contribute much to the 
successful and economical use of 
friction-free bearings in disc plows. 
In addition, this pre-application test- 
ing pointed the way for improving 
mechanical design of shrouding and 
mountings. For detailed information 
or assistance in solving oil sealing 
problems, National Engineers are at 
your service. 


NATIONAL 


OIL AND FLUID SFALS 





® 


NATIONAL MOTOR 
BEARING CO., INC. 


General Offices: Redwood City, California 
Plants: Redwood City and Los Angeles, 
California; Van Wert, Ohio 








CALL IN A NATIONAL ENGINEER FOR RECOMMENDATIONS 


BUFFALO: 56 Arlington Place, Grant 2280. CHICAGO: Room 2014 Field Building, Central 6-8663 
CLEVELAND: 210 Heights Rockefeller Building, Yellowstone 2720. DALLAS: 301/2 Highland Park Village, Justin 8-8453. 
DETROIT: Room 1026 Fisher Building, Trinity 1-6363. HOUSTON: 6731 Harrisburg Boulevard, Wayside 3-1246. 

LOS ANGELES: 2244 East 37th Street, Kimball 6384. MILWAUKEE: 1717 E. Kane Place, Lakeside 2838. 

NEW YORK CITY: 122 East 42nd Street, Lexington 2-8260. PHILADELPHIA: 401 North Broad Street, Bell- Walnut 2-6997. 


REDWOOD CITY, CALIF.: Broadway and National, Emerson 6-3861. WEST SPRINGFIELD, MASS.: 1025 Elm Street, Springfield 2-1881. 
EAST SYRACUSE, N. Y.: 226 Roby Avenue, East Syracuse 366. WICHITA: 340 North St. Francis Street, Wichita 2-697) 
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Ever since Bead Chaint was introduced, its use has grown. 
But the manufacturer was not satisfied. Still more 
sales could be made if his unique flexible chain were 
available in a metal that would resist corrosion by marine 
. atmospheres, salt water, high-test gasoline, corrosive 
This S hould factory fumes ...a metal strong enough to be trusted for 
use as control cables on numerous devices . ..a metal 


that would not rust, would always stay bright and attractive 
a metal that—the list went on and on. 


ao 
dIVe you Finally, the manufacturer decided to add another metal 


to his line. The new chain would be stronger, tougher, 
corrosion-resisting and rustless. 


a 
ideas Bead Chain engineers started their search. Complicating 


their task was a basic “must”... ductile workability. 
(The chain is formed entirely from strip!) 


Investigating all likely metals, they finally selected 
Monel*. This Inco Nickel Alloy offered all the properties 
demanded for a hard-service, long-life chain. Its easy 
workability permitted it to be formed on existing 
production machinery. 


With Bead Chain available in Monel, sales boomed. The 
dog leash shown above is but one of many new uses. 
Monel Bead Chain also is used as a retaining chain for 


\ Nickel the gas-tank cap on outboard motors... light and 
ventilator pulls ...control cables... electric fixture 
suspension chains...cable for remote position indicators 


Alloys ... swivels, leaders, leads for fishermen. 





+ T. M., Bead Chain Mfg. Co., Bridgeport 5, Conr 
Monel* ¢"'R’’* Monele"'K’’* Monel ¢"'KR’’* Monele"'S"’* Monel Do You GET IDEAS from this use of Monel? Perhaps, like 
Nickel e'L”’* Nickel e"'Z"* Nickel © Inconel ® *Reg. U.S. Pat. Of Bead Chain Mfg. Co., you have a metal selection problem. 

: ee If so, investigate Monel and the other Inco Nickel Alloys. 
“Task Metals” for Industry They’re real task metals,” ready to take on your tough jobs. 


Pass your metal problems on to us. Our Technical Service 


staff will be glad to make recommendations, 


EMBLEM OF SERVICE 





THE INTERNATIONAL NICKEL COMPANY, INC. 
67 Wall Street, New York 5, N. Y. 
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Aluminum Stampings, Assemblies and 
Other Fabricated Parts Produced by 
Specialists in Reynolds Modern Plants 


@ You supply the blueprints—Reynolds will deliver fin- 
ished parts from strategically located plants—direct to 
your production line. This completely integrated fabri- 
cation service is already at work for several leading re- 
frigerator, washer, radio and other manufacturers— 


providing the many advantages of aluminum at low cost. 


Die and pattern shops. The latest in equipment and 
techniques, plus the ability of an organization experienced 
in scheduling production and guarding quality from raw 
ore to finished parts. You can add these outstanding facil- 
ities to your operations without increasing your overhead. 


Let Reynolds handle your metal fabricating problems. 


Information on plants, type and range of equipment 
and services is contained in a new folder. Mail this 
coupon for your copy. Or contact the nearby Reynolds 
Field Office, listed under “Aluminum” in your classified 
telephone directory. Reynolds Metals Company, Indus- 
trial Parts Division, Louisville 1, Kentucky. 
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TYPICAL REYNOLDS ALUMINUM 
PARTS AND ASSEMBLIES 


REYNOLDS METALS COMPANY 
Industrial Parts Division 
2050 South Ninth Street, Louisville 1, Kentucky 


Send the new folder on Aluminum Parts and 
Assemblies. 


Name Title 
Street Address 








City Zone State 








REYNOLDS PIONEERING MADE ALUMINUM COMPETITIVE—TAKE ADVANTAGE OF IT 
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Take advantage of 
HYATT Experience 


As builders of the first, and today the finest roller bear- 
ings, Hyatt, in more than half a century, has accumulated 
a lot of application experience which should be helpful 
to you. 

Hyatt engineers are at your service, glad to assist you 
in solving your bearing problems whether you are de- 
signing a new machine or piece of equipment or modern- 
izing an existing design. 

Hyatt Roller Bearings are used by thousands of leaders 
in the automotive—industrial—agricultural—petroleum— 
construction and transportation fields. Costs you nothing 
to invite a Hyatt man to confer with you. Hyatt Bearings 
Division, General Motors Corporation, Harrison, N. J. 
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Cross Recessed Head Screw 


Drivers and Bits 


are available 


EVERYWHERE! 


One of the essentials you can’t afford to overlook in 
choosing a cross recessed head screw is that service and 
repairmen everywhere be familiar with your fastenings, 
and have the necessary driving tools. 


Phillips Hand Screw Drivers and Bits are avaijlable 
throughout the country, stocked by regular hardware 
outlets, chain stores and industrial supply houses. They 
are standard equipment today for maintenance workers, 
mechanics, small shop repairmen, and the household 
handyman. 

Phillips Recessed Head Screws are rapidly becoming 
the preferred screws for all types of industrial assembly. 
They can help you speed work, stop spoilage, add 
strength and smartness. Remember, only Phillips Screws 


give you all the advantages of the cross recess design. 
Specify Phillips. 


Get this helpful new booklet 





GET ALL THE ADVANTAGES OF ASSEMBLY 
WITH pee pe RECESSED HEAD SCREWS... 


PHILLIPS Recestiead SCREWS 


Wood _ ¢ Machine Screws « Self-tapping Screws * Stove Bolts 


American Scre 

Camear Prod 50URCE: 

Central Scre 

Continental Screw ( 

Div f 
ath A Corp 


Corbin Screw 


National Screw & ee Cr 
American 


New England Screw { 
Elco Tool & Screw Corp Parker-Kalor Corpor 
The HM. Harper Pawtucket Sere 
Lamson & Se Phe 
Milford Rive nd hine R 

National Lox 


ation 
w ( 
1! Manufacturing Cx 
eading Screw Ce 
Rockford Screw Products C 


R ell Burdsall 
Bolt & Nut ¢ 
Scovill Manufacturing Cx 
Seaboard Screw Corp 
Shakeproof Inc 
The Southingt 


& Ward 


Hardware Mfg C 


The Stee! Company of Canada, Ltd 
Sterling Bolt Cc 

Stronghold Screw Products 
Wales-Beech Corp 


Wolverine Bolt Company 
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that lets you in on the impor- 
tant facts you can't afford to 
overlook when you choose 
cross recessed head screws. 
It’s FREE, Use the coupon. 





Phillips Screw Mfrs., 

c/o Horton-Noyes Co. 

1800 Industrial Trust Bldg. PE- 36 
Providence, R. 1. 


Send me the new booklet — ‘How to Select Recessed 
Head Screws for Practical Production Driving’. 


Name 
Company 


Address 











Resilient parts made from HYCAR 
synthetic rubber stay resilient. That's 
partly because of HYCAR’s unusual 
chemical stability—its resistance to 
oil and gas, acids and most other 
chemicals. And parts made from HY- 
CAR are extremely resistant to the 
effects of oxidation, sunlight, and 
normal aging. A HYCAR sealing 
ring, for example, will maintain a 
positive seal through years of service 
even when constantly exposed to oils 
and acids inside the pipe, and sun- 
light and salt air outside. 

Other unusual and valuable prop- 


erties are listed in the box at the right. 
But most important, these properties 


may be had inanalmost limitless num- 
ber of combinations, each designed to 
meet the specific service conditions 
of the finished part. Parts made from 
HYCAR have seen service in every 


industry, giving long life, depend- 
ability, and economical operation. 


That’s why we say ask your supplier 
for parts made from HYCAR. Test 
them in your own applications, diffi- 
cult or routine. You'll learn for your- 
self that it’s wise to use HYCAR for 
long-time, dependable performance. 
For more information, please write 
Dept. HO-12, B. F. Goodrich Chemical 
Company, Rose Building, Cleveland 
15, Ohio. 





tne aS 
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SUPERIOR FEATURES OF HYCAR 
1. 


2. 


3. 


ke 


w 
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CHECK THESE 


EXTREME OIL RESISTANCE — insuring dimen- 
sional stability of parts. 

HIGH TEMPERATURE RESISTANCE—up to 250° 
F. dry heat; up to 300° F. hot oil. 


ABRASION RESISTANCE—50% grecter thas 
natural rubber. 


. MINIMUM COLD FLOW— even at elevated 


femperatures. 


. LOW , cre FLEXIBILITY — dows to 


—65° 


LIGHT WEIGHT—I5% to 25% lighter thas 
many other synthetic rubbers. 


. AGE RESISTANCE—exceptionally resistant to 


checking or cracking from oxidation. 


HARDNESS RANGE—compounds casa be varied 
from extremely soft to bone hard. 


. NON-ADHERENT TO METAL—compouads will 


not adhere to metals even after con 
tact under pressure. (Metal ad s cos be 
readily obtained when desired.) 











Hycar 


Rog US Pot Of 


Amarican Rbher 
B. F. Goodrich Chemical Company ......2::::7 


GOODRICH COMPAN 


GEON polyvinyl materials *¢ HYCAR American rubber °* KRISTON thermosetting resins ° GOOD-RITE chemicals 
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Combination MOTOR STARTER for high-voltage motors with 
























Here is the answer to severe “repeater” \duty 
motor starting—a combination starter for high- 
voltage motors that assures instant protection .\ 
that stands up to millions of start-stop operations 
with minimum maintenance! 





Gives Years of Tough, Repetitive Service 

New, longer life operation, new freedom from 
maintenance is made possible by the heavy-duty 
Westinghouse Air-Break Contactor. Because it 
operates in air instead of oil, the new Type AH 
~vwwwew — Contactor increases contact life ... reduces 
maintenance to routine checkups. Rating: 5000 Westinghouse 


___j J volts maximum. Combination Starter with the 


Limits Fault Currents in .002 seconds Air-Break Contactor 








| Fast-acting Type BAL Fuses protect the circuit 
CAR against faults beyond the interrupting capacity 
meee of the contactor . . . limit fault currents in ¥% cycle 
250° ... completely clear them in 14 cycle. Interrupt- 
oe ing capacity: 150,000 kva at 2300 volts; or 
250,000 kva at 4160 volts, 3 phase, 60 cycles. 
yated 
7 Installs Fast and Easy 
a One all-welded steel cabinet houses the starter 
and circuit protective components. On-the-job 
shes wiring is limited to making connection to line 
aried and motor. Standardized cabinets make attractive 
wll single or group installations and simplify future 
yo addition of control units. 
-—_ Get the complete facts. Contact your nearby 
Westinghouse representative today or write to 
Westinghouse Electric Corporation, P. O. Box 
868, Pittsburgh 30, Pennsylvania. J-60661 New, longer life, heavy-duty Air-Break 
Contactor 
Send for bulletin B4023 Millions of trouble-free operations 
Maintenance minimized... contact life 
extended... no oil to check or replace 
\ \ } Exclusive arc interrupter design elimi- 
estin OUSEC nates continuous blowout-coil losses 
PLANTS IN-2S Cifles . OFFICES EVERYWHEAS 
)MPAN 
1948 
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Yori. GENERAL PLATE DEVELOPMENT A 
. General Plate Laminated Silver wire is avail- 
Allecated Silver able in a wide range of shapes and in practically 
all diameters. Through long years of manu- 
on oft oa & facturing know-how an extremely accurate thick- 
ness of silver is maintained throughout the entire 
Va Va length of the wire. Uniform, even temper is 
—_— _ assured with strand annealing. 


Among the types of General Plate Laminated 
wire obtainable are odd shapes, solder-filled, ( 


channel, solder-flushed, ornamental, squares, 


“Why put silver where you don't need it!” 


General Plate Laminated Silver on base metal 


wire gives you all the performance advantages of 


flats and ovals. For specific designs and applica- 
tions pertaining to your problems, we invite you 
to consult General Plate engineers. Write for 


A as a ar their services and information. 
solid silver wire yet the cost is exceptionally less. 


It means that you now can get wire with silver 1-643 
exactly where you need it, thus providing 


economies not possible with expensive GENERAL PLATE DIVISION 


solid silver wire. of Metals and Controls Corporation 

TOT2Z FOREST STREET, ATTLEBORO, MASSACHUSETTS 

50 Church St., New York, N. Y. © 205 W. Wacker Drive, Chicago, Ill.e 757 W. Third St., Mansfield, Ohio ¢ 36 Eastern Ave., Pasadena, Calif. EX} 
58 
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Special inorganic fiber 
\ packing . . . high in 
' oil-holding capacity! 


oO 





Extra large oil reservoir... isolated 
from heat, permanently sealed! 


Kedmgnd 


SINGLE BE NG, SHADED POLE 


MonoMortors 


A 
j 
i 











J forced recirculation of lubricant... 


or long, service-free operation! 


Here are the _ © you want... the features you need 
in single bearigfg fractional horsepower electric motors. 
Brought to yg@ now in the new Redmond MonoMotor ... 
4-pole shadgl pole, up to 9 watts output. Designed and 









built to g#ve you outstanding performance over years of 

smooth, /quiet, service-free operation. Look! vx Extra 

large ofl reservoir .. . isolated from heat and permanently 

seale ~« Special inorganic fiber packing . . . depend- 

oil release, improved lubricating action. vx Forced 

Precision finished single bearing fged lubrication of bearing surfaces by means of spiral 
. . extra long for true shaft ump on shaft. vx Extra long, precision finished single 


a 

alignment and free running rotor! ff bearing for accurate sustained rotor alignment. Then add 
varnish sealed windings for humidity resistance and cooler 
operation, die cast aluminum rotor, and a rugged cast iron 
case. There you have a perfect little low-range power unit 
designed to out-last your longest expectations. Mounting 
brackets available, too, for simplified installation. Write 
today for details. 







COMPANY, Inc, \REOMENS 
OWOSSO, MICHIGAN 

OFFICES IN NEW YORK, CHICAGO, DAYTON, LOS ANGELES, DALLAS 
CIAD - 


aN 
e 


. Key to your low-range 
power requirements. 





/ 


/ : 
allt. EXPANDED FACILITIES vx PROMPT DELIVERIES vy SERVICE BEFORE AND BEYOND THE SALE 
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Because STEEL gives the greatest freedom 
in design and fabrication 


9 TIMES OUT OF 10, STEEL 
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NO MATERIAL HAS EQUALLED the contributions of Stainless Steel to dairy 
equipment. Stainless is unsurpassed for safeguarding the purity and whole- 
someness of milk. It enables a far closer control of flavor. It has proved to 
be ideal for combating the corrosive acids contained in dairy products. Its 
smooth, highly polished surfaces keep products free from the sedimentary 
elements that tend to produce a high bacterial count. And stainless has an 
almost unlimited life. To obtain these benefits at their best, use U-S-S Stain 
less... it is perfected and service-tested. 


PRO! 
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U-S‘S COPPER STEEL provides twice 

the atmospheric corrosion resist- 
ance of regular steel and at very 
low additional cost. This higher 

resistance to atmospheric corrosion 
makes it superior construction for 

roofs, as shown here, as well as for water 
storage tanks, refrigerating equipment, 
ventilating equipment, metal cabinets and 
automotive parts. 
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FACTS ts help you colve your 
dain probs wt SS Sil 


The following literature is available 






7” without costor obligation on your part 
US'S ELECTRICAL STEEL SHEETS have outstanding physical and magnetic 

qualities—uniform thickness—high permeability and low core losses. 
hese sheets also have good ductility. Their superior punching and Piri ll 
shearing qualities insure long die life. Whether you are designing elec- 
tric motors, transformers or generators, you can depend upon U-S:S 
Electrical Steel Sheets for easier fabrication and for peak efficiency and 
unfailing operation. 





United States Steel Corporation Subsidiaries 
2052 Carnegie Building 
Pittsburgh 30, Pa. 


I am interested in the following checked items: 
OC) U-S-S Cor-Ten 
0 U-S-S Man-TEn 


| 

| 

| 

| 

| 

| 

CARNEGIE-ILLINOIS STEEL CORPORATION | 
An Introduction to U-S°S Stainless Steels 
| 

| 

| 

| 

| 


PITTSBURGH AND CHICAGO OA 
COLUMBIA STEEL COMPANY, SAN FRANCISCO, PACIFIC COAST 1) U-S-S Carilloy Steels 
DISTRIBUTORS ([] Please have a representative call on me. 
TENNESSEE COAL, IRON & RAILROAD COMPANY, BIRMINGHAM MC bands cnn deadineheiendpeedhbeennaae as 


SOUTHERN DISTRIBUTORS 


UNITED STATES STEEL SUPPLY COMPANY, WAREHOUSE 
DISTRIBUTORS, COAST TO COAST 


UNITED STATES STEEL EXPORT COMPANY, NEW YORK 


U HR YT € D a ee ST & & ss 
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HYPOWER HORIZONTAL 
ENCLOSED WORM 
GEAR DRIVE 











HYPOWER VERTICAL 
ENCLOSED WORM 
GEAR DRIVE 








SPUR AND 
HELICAL GEARS 











“A-Q” GEARS 
(Aircraft Quality) 


SPIRAL BEVEL GEARS 
(Ground Tooth) 


Whatever Your Needs in POWER TRAN. MISSION 


If the equipment you manufacture calls for high 
quality gears, Foote Bros. has facilities for producing 
helical, worm, spur, and bevel gears in practically 
any size and ratio. 

If you need high precision gears possessing the 
advantages of light weight, compactness, extreme 
efficiency, and lower noise level—capable of trans- 
mitting loads at high speed — Foote Bros. “AQ” 
(Aircraft Quality) gears are the answer. 

If you are looking for enclosed gear drives—worm 
or helical—Foote Bros. has a complete line in a wide 


FQDTESBROS. 


HYGRADE HORIZONTAL 
















ENCLOSED WORM 
GEAR DRIVE 
































HYTOP VERTICAL 
ENCLOSED WORM 
GEAR DRIVE 


MAXI-POWER 
ENCLOSED HELICAL 
GEAR DRIVE 


























WORM AND BEVEL 




















_ ACTUATORS 


















POWER UNITS 





S 


variety of sizes and ratios. The new Hypower Worm 
Gear Drives and Maxi-Power Helical Gear Drives 
offer the latest engineering development. 

If you require power units or actuators engineered 
to fit a confined space envelope, and designed to 
transmit or control power, Foote Bros. engineers 
will gladly work with you on the development of 
units to meet your specific requirements. 

Foote Bros.’ plants offer the latest equipment for 
producing of gears and enclosed gear drives—backed 
by almost a century of manufacturing experience. 





FOOTE BROS. GEAR AND MACHINE CORPORATION 
4545 S. Western Blvd. « 


Chicago 9, Illinois 
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valves 


HOW WOULD YOU 
HANDLE THE LIVE STEAM? 


HIS WAS THE PROBLEM of the Thomas A. 
Short Company in testing valves after over- 
hauling in their San Francisco shop. For blowdown 
and pop-off tests, valves are subjected to pressures 
up to 600 Ib. When the valves pop, or blow off, live 
steam is safely vented through American Type 
BD-15 Flexible Bronze Steam Hose. These lines, 
3” and 4” LD., are connected to test stands and 
rigid exhaust stacks with packed reattachable 
couplings. Flexibility of the hose speeds and sim- 
plifies the testing job. 

Whatever you are handling—steam, water, oil, 
solutions, semi-solids, or gases... and whatever 
your problem—vibration, misalignment, connegt- 
ing moving parts, or piping in cramped places... 
American engineers can help you out. At no extra 
charge we will design connections to fit your job, 
complete with special end fittings attached. They’ll 
serve you long and well. 

Write for information about the many uses and 
types of American Seamless Flexible Metal Tubing 
and Flexible Metal Hose. Feel free to consult our 
Technical Department at any time. 


48296 
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METAL HOSE 


THE AMERICAN BRASS COMPANY 


American Metal Hose Branch 
General Offices: Waterbury 88, Connecticut 


Subsidiary of Anaconda Copper Mining Company 
Throughout Canada: 
THE CANADIAN-FAIRBANKS Morse COMPANY, LIMITED 
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CAPACITY: 


From 2 cubic inches to 10 gals. 


PRESSURE: 
Up to 3000 psi 


TYPICAL APPLICATIONS: 
As a storage chamber & shock 
absorber. 

As an emergency source of 
fluid power. 

For operating secondary sys- 
tems. 

As a dispenser of oils or 
greases. 

As a thermal expansion com- 
pensator. 

To reduce size of power unit 
in intermittent duty cycles. 


























Photographs courtesy of 
Link-Belt Speeder Corporation 
Chicago. II! 


With GREER HYDRAULIC ACCUMULATORS 


The series 300 Link-Belt Speeder Shovel illustrated here is a highly 
versatile machine featuring great.speed, high mobility and large 
lifting capacity. And for peak efficiency and low-cost performance 
Link-Belt made certain that a Greer Accumulator was included as a 
major component of the hydraulic system. 

In addition to providing smooth, shock-free operation the accu- 
mulator helps the machine to operate with uninterrupted stamina, 
strength, and reliability throughout the working day. 

If your process or machine is hydraulically powered, investigate 
today how you too can profit by the use of a Greer Accumulator. 
The coupon below is for your convenience. 


GREER HYDRAULICS Inc. 


454 EIGHTEENTH ST., BROOKLYN 15, N. Y. 
Yes, I'm interested in knowing more about Greer Hydrau- 
lic Accumulators. Please send me your booklet “Power”. 
NAME 
COMPANY 
ADDRESS 


SALES REPRESENTATIVES 
IN ALL PRINCIPAL CITIES 


CITY STATE 
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REDUCES THE COST 
IMPROVES THE PRODUCT 


Due to the consistent uniformity of Weirton high- 
carbon strip cold-rolled spring steel, cold forming 
or blanking is easier. It has met requirements for 
a variety of products where high fatigue-resist- 
ance is a principal factor. 
Where forming is required, Weirton supplies SPHEROIDIZED FOR 
spheroidized-annealed cold-rolled spring steel EASIER COLD-FORMING 
to insure customers simple, economical fabrica- 
tion. The controlled grain structure provides ex- 
ceptional ductility for such a high carbon steel. 
Close technical. control during manufacture 
insures those precise qualities you expect in a 
spring steel. 
Where clean, economical blanking is required, < 
Weirton supplies a product which is temper SPHEROIDIZED 
_tolled to produce controlled ranges of hardness Be 
A and tensile strength. The desired ranges are de- 
| RTO ty ST t EL C 0 ‘signed to meet the specific requirements of the 
e customer's tool practice. 
IRTON, W. VA. « Sales Offices in Principal Cities Weirton cold-rolled spring steel responds accu- 
rately to heat treatment after forming or blanking, 
: has rigidly controlled chemical and physical 
tind  agemace ptcuitics properties, exact constancy of grain structure 
7 — — and controlled limits of decarburization. It has 
exceptional uniformity of gauge and width. 
ft is supplied with the desired chemical analysis 
and for specified heat treating and hardness 
ranges in strips up to 7 inches wide. Ask Weirton 
metallurgists to work with you in determining 
the correct specifications for your application. — 
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Expertly designed and well constructed 
tools are essential to the production of 
trouble-free stampings. Parts of intricate 
shape, with irregular contours and vary- 
ing depths of draw —and requiring pre- 
cision tolerances — are a challenge to our 
craftsmanship. 

Designed by our engineers, our tools are 


constructed by men practising their inherited 





YICE,.. 


skill which has been developed through 
long years of training and experience. 
Presteel carries on constant research, 
seeking new developments which can be 
utilized in the design, construction, and 
final operation of tools, resulting in more 
economical production of quality stampings. 
Consult your nearest Presteel representative 


Or write us direct about your problems. 


e ALLOY STEELS AND OTHER METALS COLD FASHIONED SINCE 1883 « 
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Representatives in 


ALEXANDRIA, VA. © BUFFALO © CANTON, OHIO * CHICAGO ® DENVER © DETROIT 
FORT WORTH ® INDIANAPOLIS ® LOS ANGELES © NEW YORK ® PHILADELPHIA 
SYRACUSE ® TORONTO, CANADA 


WORCESTER PRESSED STEEL CO. 








712 BARBER AVENUE 
WORCESTER 6, MASS. 

































@ Modern designers are proving that beauty often leads to the 
ultimate in utility. This new trend is finding full expression 

at Auto-Lite’s great Bay Manufacturing Division in Bay City. 
Here under one roof are the technical skills and produc- 
tion capacity for a new art rendered in plastics including 
brilliantly colored elastomeric plastics, decorated metals 

and metal-plastic combinations. The artistic skill of 
Auto-Lite’s Art and Style Division is available 

on matters of design and development. 

THE ELECTRIC AUTO-LITE COMPANY 


Bay Manufacturing Division 
723 New Center Bldg., Detroit 2, Mich. ¢ Bay City, Mich. 











plastics and metals ex 














Tune in ‘‘Suspense!”’, the Auto-Lite Radio Show—Thursdays, 9:00 P.M., E. S. T. on CBS. 
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To meet industry's urgent need for more—and better— 
motors, Westinghouse embarked two years ago on the 
biggest engineering and manufacturing program ever 
undertaken in this field. 

Industrial buyers were surveyed to find the improve- 
ments most desired in existing standard motors. These 
improvements were incorporated, for the first time, 
in a single motor—the Life-Line—a motor designed, 
from scratch, to user specifications. 

To build the Life-Line motor, a complete new plant 
was purchased, tooled and equipped from the ground 
up. with machines and new techniques never used 
before to manufacture motors. 


Today, we announce the attainment of our first objective. 





WESTINGHOUSE NOW OFFERS “MEO 
ON STANDARD LIFE-LINE MOTORS... 
IN RATINGS FOR 60% OF INDUSTRY'S REQUIREMENTS 


The new Life-Line motor is now available from stock, 
in standard types from 1 to 15 hp. 

This objective was selected as of first importance, 
since 60% of standard, integral horsepower motors 
required by industrial users fall in this classification. 
Motor types included in stock are described on the 
opposite page. On “near-standard” motors, also 
described, short deliveries are available in these sizes. 

Improved deliveries on special types and larger 
ratings will be the subject of future announcements, as 
quickly as increased output makes them possible. 
Watch for them... phone your orders to your nearest 
Westinghouse representative. Westinghouse Electric 
Corporation, Box 868, Pittsburgh 30, Pa. J-21497 


Westinghouse 


PLANTS IN 25 CITIES... 


OFFICES EVERYWHERE 
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Y “STANDARD” MOTORS 


“Standard” motors include drip-proof, splash- 
proof, totally-enclosed, fan-cooled and some 
totally-enclosed, non-ventilated complete motors, 
ball-bearing tyP©> having standard electrical 


characteristics (220/440 volt, 2 of 3-phase, 
50 or 60-cycle, stan que and time- 


dard speed tor 
temperature characteristics ). 
Available from stock in ratings indicated below. 
Very short delivery on any standard non-stock 
rating in these frame sizes. 


TYPES IN 









CLUDED AS “UNEAR-STANDARD” 
MOTORS 

are those with minor 

h items as double 


WHAT IS MEANT B 





“Near-standard” motors 
which include suc 
ns, NEMA standard B and C flanges, 
ind frame, conduit box 
s instead of 
50- 





modifications, 
shaft extensio 
No. 1 insulation, rou 


e standard, squeeze connector 
partial motors, 











special 
opposit 
conduit box, TENV motors, 
- rise open motors, etc. 


cycle, 40 Ss; 
Short delivery i” frame sizes listed below. 







































Life-Line A-C, Si ' 60 
-C, Single-Phase, 60 
a 3 se, -Cycle, 110- - 
ao ype CAP Capacitor-Start, re ig — 
: | - oto 
RPM FRAME VOLTS INS = 
1750 203 220 =" 


Life-Line A-C, 3- 
, 3-Phase, 60-Cycle, Squirrel-Cage Mot 
ors 


ENCLOSURE TYPES 
IN STOC 
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ANDARD 20 15 445 FRAME 
AND SMALLER 


Here’ _ 
e’s good news for motor users. Westinghouse squirrel 
cage 2 
a wie ... open or splashproof, NEMA designs B and C 
a “ . 
7 Hong through 445 ... can now be obtained in 6 weeks 
‘ SS. “ are in stock. Even the larger sizes, up to 200-300 
>. , ave > > "” i i 
Pp, now have reduced ‘shipping schedules—the shortest 
since 1942. | 
Your Vesti 
Pes a Westinghouse representative will give you 
pecific information on the motors you need ... in answe 
to your phone call. . ‘ 
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A Typical Automatic Tensioner Installation 


CHECK THESE ADVANTAGES 


. Positive action take-up, simple in construction 


with few wearing parts, adaptable to chain, 
belt, or other drive applications. 


. Flat base, three bolt installation. Allows posi- 


tion or location to be easily changed if desired. 


. Continuous spring pressure with only slight 


variation. Spring pressure easily adjustable 


. Crank arm action can be either clockwise or 


counterclockwise, by reversing pinion rack 
and spring assembly body 


. Sprocket or pulley on crank arm can be de- 


sigoed with ball or roller or needle bearing 
mounting. 
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AUTOMATIC TENSIONER 
Increases ‘Efficiency 
of all Types of Drives 


ROLLER CHAIN, SILENT CHAIN 
OR BELT 


> 


Now you can keep your power transmission drives delivering 
full efficiency with the Whitney Automatic Tensioner. Simple 
and easy to install, this tensioner automatically provides con. 
tinuous take-up that compensates for drive wear. It also replaces 
special motor mounting tensioners on chain or belt drives. 

Here’s how it operates—a sprocket, roller or pulley, depending 
on the drive, is installed on the crank arm bearing surface, where 
it rotates freely. The continuous and uniform spring pressure 
of the Whitney Tensioner reduces whipping by maintaining the 
proper tension against the drive, eliminating slack at all times. 

Regardless of the type of your drives, you can get and maintain 
peak performance with the Whitney Automatic Tensioner. 


Write for details and bulletin, today. 


WHITNEY CHAIN & MFG. CO. 


© Division of Whitney-Hanson Industries Inc. 


204 Hamilton Street, Hartford 2, Conn. 
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These little lamps mean extra 





| Sales features for your product! 








Want extra safety 
and convenience? 


To indicate whether the current is on or off . . . whether 
the temperature is too high or too low . . . use a General 
Electric miniature glow lamp! Little safety and conven- 
ience features like these can make a big difference in 
sales for your product. 








Want novelty that brings 
the crowds? 


There’s nothing like novelty to catch a buyer’s eye! 
And nothing like light to win attention ! Little lamps 
can make your product more appealing—previde 
just that touch of difference that means quick gales. 
Many successful products have been built around 
G-E miniature lamps. 








= ~ 
1948 PRoLvcy ENGINEERING — DECEMBER, 1948 





Want new sales appeal? 


Small lamps behind colored plastics, or used as parts 
of a smart design, can bring a new, modern note of 
beauty to many products. Decorative possibilities 
are endless. G-E miniature lamps give you an oppor- 
tunity to make your product unusual and distinc- 
tive, so that it stands out from all the rest. 


ENERAL ELECTRIC’S complete range of minia- 
ture lamps includes all types and sizes. Hundreds 
of tests insure high quality and dependable service. And 


G-E lamp specialists will gladly help you select 
the right bulb for your product. Always insist 
on this mark of quality ........ 


FREE BOOKLET 


Contains more than 80 ex- 
citing design ideas that may 
suggest.new possibilities for 
your’ product. Ask your 
nearby G-E Lamp Office for 
your copy of “Big Jobs for 
Small Bulbs.’’ Or write 
General Electric, Dept. 166- 
PE-12, Nela Park, Cleve- 








land 12, Ohio. 
Pe oi ee ae 
Q 9) (4) (A) «9 j ; | iy | (7) (3) 





Whatever lamps you need, G-E makes ‘em all! 











G-E LAMPS 
GENERAL @@) ELECTRIC 





COPPER ALLOY BULLETIN 


REPORTING NEWS AND TECHNICAL DEVELOPMENTS OF COPPER AND COPPER-BASE ALLOYS 











Oo 


AU 

















Headaquarters for BRASS, BRONZE and COPPER 
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Prepared Each Month by Bridgeport Brass Co. “Bridgep t” 
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Silicon Bronzes, Aluminum Bronzes 
For Severe Engineering Requirements 





Engineers are recognizing more and 
more that shutdowns due to corrosion of 
small but important parts can be avoided 
by using non-rusting, high-strength metals. 

This explains the trend toward a wider 
use of Silicon Bronzes and Aluminum 
Bronzes for pole line hardware, marine 
hardware, building hardware and other 
articles that are subjected to moisture and 
bolts, 
gives 
their most difficult assignment, 
since it is widely used for carrying high 


weathering. Pole line hardware 
nuts, wire, cable connectors, etc. 
metals 


tension power lines and must be abso- 
lutely dependable. 


Silicon Bronze Connectors Can 
Be Used Repeatedly 
For ease and speed of assembly, and to 
permit repeated use, connectors are gener- 
ally designed on the principle of clamping 
conductors with threaded deyices rather 


© 
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Burndy Servit, a split-bolt type electric service 
connector, is made from Bridgeport Aluminum 
Bronze 715. Courtesy Burndy Engineering Co. 
than soldered joints. Because they are 
meant to be re-used time after time, these 
labor-saving connectors must not deterio- 
rate under the severest service conditions. 
These exacting requirements explain 
why the Silicon Bronzes and, more re- 
cently, the Aluminum Silicon Bronzes, are 
used for fastening and connecting devices, 
whether they suspend high voltage lines 
hundreds of feet above the ground, or tie 
in the electrical arteries of a building. 
Bridgeport Silicon Bronze 609, for ex- 
ample, is widely used for the manufacture 
of high strength bolts and nuts. Hard 
drawn Silicon Bronze wire retains its 
malleability to a surprising degree. Conse- 
quently, it work-hardens rapidly, without 
developing brittleness. Bolts can be eco- 
nomically made by cold heading and roll 
threading with no intermediate anneals. 
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The strength of the material is fully de- 
veloped in the finished bolts, which aver- 
age about 100,000 psi in tensile strength. 
This high value is remarkable, inasmuch 
as this alloy contains about 98% Copper 
and 2% Silicon, Compare this exception- 





Burndy Oklip Connector, designed for heavy-duty 
service. Body made from Duronze III* (Silicon 
Aluminum Bronze); bolts from Bridgeport Sili- 
con Bronze 609. Courtesy Burndy Engineering Co. 


ally high strength with that of ordinary 
steel bolts, which average about 70,000 
psi in tensile strength when new, i.e., be- 
fore they begin to rust. Silicon Bronze re- 
sembles Copper in corrosion resistance, 
developing a green surface patina which 
retards further corrosion. 


Reduce Maintenance 
and Replacement 
There are many other engineering uses 
besides the applications mentioned, where 
Silicon Bronzes and Aluminum Bronzes 
should be specified. In fact, where mois- 
ture is present, non-rusting metals or 
alloys are required for long, uninterrupted 


service — essential for engineering con- 
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Burndy Qiklug, a lug or terminal for general use. 
Bridgeport’s Silicon Bronze 609 is used for the 
nut because of its high strength. Courtesy Burndy 
Engineering Co. 7 

struction where both high strength and 
corrosion-resistance are factors. A wider 
use of these alloys will do much to reduce 
the cost of corrosion that amounts to 
many millions of dollars every year in 
repairs, shutdowns and eventual replace- 
ments. 


PRODUCTI 











*Reg. U. S. Pat. Off. 
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Brass Through The Ages 


The fine enduring properties of brass, 
bronze and copper have ever been linked 


with the religious symbols of worship of § 


countless peoples in many lands. Artists 
and craftsmen have always enjoyed work. 
ing with these metals because of their at- 
tractive colors, easy workability and their 
enduring qualities. 

Today’s altar sets, consisting of crosses, 
candle holders and chalices, produced by 
Rostand Manufacturing Company, estab- 
lished 1902, are still made with much 
skilled hand labor. However, most brass 
and copper items are made by mass pro- 
duction methods involving long runs and 
special equipment and tools. 

Graceful shapes are obtained by spin- 
ning rather than by drawing and stamping. 
Pedestals, for example, are the result of 
assembling parts made from flat brass 
strip by numerous brazing operations. 

The finished parts are carefully polished 
to bring out the warm color of the brass, 
which is then lacquered to preserve its 
lustre. With articles that are handled 
often, the finish is retained by using gold 
plate. More emphasis is placed on the 
quality of fine workmanship than on low 
prices. 

Studies of the most ancient and primi- 
tive ruins indicate that the metallurgy of 
copper and its alloys was practised in its 
crudest forms in the earliest periods of 
man’s development. Evidences of pre- 
historic metallurgy have been found in 
western Europe and Egypt in the “smelters 
hoards” of the Bronze Age. There are 
many references to brass in the Bible 
which, due to faulty translation, may have 
been either bronze or copper. The My- 
cenaean, Phoenician, Babylonian and As- 
syrian civilizations, stretching over the 
period from 1500 to 500 B. C., also yielded 
many copper and bronze objects. 

Even as late as 1574 brass was made by 
mixing calamine, fine coal, alum, salt and 
copper in granules or small fragments, 
then heating for many hours to form brass. 

Strip brass for buttons was made in 
Waterbury, Connecticut, early in 1800. 

Today the purest of copper and zinc are 
melted together in huge electric furnaces. 
Mechanical equipment is necessary to 
handle the cast bars which weigh up to 
2,000 lbs. each. 





Altar sets of exquisite design and fine workmat- 
ship are made from brass and involve many hand 
operations. Courtesy Rostand Manufacturing 
Company, Milford, Connecticut. 
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AUSES OF CORROSION 


This article is one of a series of discussions by 
L. Bulow, Research Chemist of the Bridge- 
port Srass Company. 








GALVANIC CORROSION 
IN SALT WATER 





Satisfactory Galvanic Couples 


The extremes in potential differences 
between various copper-base alloys in sea 
ater and in 3% sodium chloride solutions 
is small, seldom exceeding 0.2 volts. Con- 
equently copper and various copper alloys 
an be successfully coupled together in 
uch corrosive media. This explains why 
they are so widely used in salt water 
services. 


The potential difference between dis- 
similar metals may be unimportant due 
to the smallness of the exposed area of 
the more noble member of the galvanic 
couple. For example, copper alloy bolts 
fastened in steel plates immersed in sea 
water do not necessarily lead to increased 
corrosion of the steel. In such a galvanic 
couple, the initial potential difference be- 
tween copper and low carbon steel may 
range from 0.5 to 0.7 volts. This lack of 





activity is due to stifling of the cathodic 
reaction on the relatively small surface 
of the copper alloy bolt head and nut. The 
stifling is due primarily to deposition of 
magnesium and calcium carbonate from 
the sea water on the cathodic surface 
copper alloy). This explains why the 
videspread use of bronze bolts to fasten 
steel or cast iron parts in marine services 
has led to no difficulty from galvanic cor- 
Tosion, 


Zinc coatings on steel, such as are pro- 
juced by galvanizing, give considerable 
galvanic protection to the underlying steel. 
This protection usually continues until 
practically all of the zinc has corroded. 


Where steel or aluminum is coupled to 
relatively large areas of painted copper 
so that the copper surface cannot function 
as a cathode, little or no accelerated cor- 
tosion of the steel or aluminum occurs. 
However, “it is the safest practice to paint 
both the enue and cathodic areas with 
the best alkali-resistant paints available. 
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Silicon Bronze 632 
Eliminates Corrosion at 
Seat Joint of Rockwood 

Sprinkler Unions 


The Rockwood Sprinkler Company 
Union shown below has seats made from 
Bridgeport's Silicon Bronze 632 for extra 
strength, toughness and resistance against 
corrosion. These cold-forged steel unions 
are meeting all general piping require- 
ments in the shipbuilding, chemical, steel, 
rubber, paper, textile and allied industries. 


Silicon Bronze 632 contains approxi- 
mately 97% copper and 3% silicon. In 
applications similar to this union seat 
joint, the high strength of silicon bronze 
is advantageous and its joining properties 
are at least equal to phosphor bronze. 


Stronger, tougher and more fatigue re- 
sisting than copper, it also offers excellent 
resistance to season or corrosion cracking 
and fine cold working qualities for opera- 
tions such as bending and flaring. It is 
recommended where specifications call for 
higher physical properties than can be 
met with copper. 





Seating foils of Silicon Bronze 632 in new modern 
socket-weld manufactured by Rockwood 
Sprinkler Co. 
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NEW DEVELOPMENTS 








(Continued from column 1) 
Care should be exercised to avoid pin- 
holes, uncoated edges, fraying surfaces and 
similar foci for galvanic attack”’.' 


G. W. Segren, G. H. Young and F. L. LaQue, 
Corrosion (N.A.C.E.) 2,2, 67-77 (1946). 


This column lists items manufactured or 
developed by many different sources. 
None of these items has been tested or is 
endorsed by the Bridgeport Brass Com- 
pany. We will gladly refer readers to the 
manufacturer or other sources for further 
information. 


Reversing Blade in new screwdriver makes 
it possible to drive standard and Phillips 
head screws with same tool simply by a quick 
reversal of blade. No. 892 


Wire Straightener is announced that 
straightens length of heavy wire for pass 
through feed tube rolls and supplies power to 
push wire into nut formers and other cold 
heading equipment. No. 893 


Metalworking Tool Kit is said to provide 
handy assortment of tools for shop or on-the- 
job sheet metal work. Included are radius 
cutter, heavy-duty straight line cutter, metal 
shrinker and metal stretcher. No. 894 


New Type Grinding Wheel consists of inflated 
rubber wheel that carries abrasive band to 
provide a resilient tool for finishing flat or 
curved surfaces and depressions. No. 895 


A Staging Fixture is reported to speed po- 
sitioning of threaded work on optical projec- 
tion comparators, holding it in correct posi- 


tion to check pitch diameter, major and 
minor diameters, crest, flank angle and lead 
in any ANF screw between .073” and 1.0” 
O.D. No. 896 


New Refractory Material is said to provide 
thermal barrier simply by applying by brush, 
trowel or extruding gun to such surfaces as 
electrical junction boxes, heat-exchanger 
couplings, steam pipes, hot air ducts, etc. 

No. 897 


Machinability Testing Fixture is said to 
weigh the vertical pressure component of a 
machining cut made by a _ standard-sized 
carbide-tipped bit secured in the holder. A 
dial gage shows deflection due to load in 
terms of machinability of material being cut. 


No. 898 


A New Gear Gage has been announced that 
is made with 20-degree pressure angle full 
length tooth forms and stub tooth forms. It 
is said that by merely rolling the gage over 
the teeth of a gear the pitch can be 
mined without error. 


deter- 


No. 899 


An Improved Filue-Color Layout Fluid has 
been developed, which is said to be suited for 
application to brass, copper, stainless steel, 
cast iron and tin surfaces to provide a back- 
ground through which layout 
scribed. 


lines can be 


No. 900 





STRIP AND SHEET - For draw- 
‘ng, stamping, forming, spinning. 
Leaded alloys for machining, drilling, 


ROD — Alloys for 
operation. Duronze III high strength, 
corrosion-resistant, good for machin- 


screw machine 


BRASS, BRONZE, COPPER, DURONZE, NICKEL SILVER, CUPRO NICKEL 


Warehouse Service with Slitting Facilities in Principal Cities 
DUPLEX TUBING-For conditions 


too severe for a single metal or alloy. 


TECHNICAL SERVICE ~— Staff of 
experienced, laboratory-trained men 
available to help customers with 





‘apping. Silicon bronze, phosphor 
bronze for corrosion resistance. Al- 
loys Suitable for springs. Engravers’ 


VIBE and brass. 

WIRE — Cold Heading alloys for 
Screws, bolts, nuts, nails, fastenings, 
electrical connectors, Phono-Electric 
trolley and contact wires. 


Pro 


BRIDGEPORT 
Mills at Bridgeport, Connecticut, and Indianapolis, Indiana * 


ing and hot forging. Hot forging and 
cold heading alloys. Welding Rods. 
Copper-covered ground rod. 


TUBING — For miscellaneous fabri- 
cation. For condensers and heat ex- 
changers. For water, air, oil and hy- 
draulic lines. 


BRASS COMPANY, 
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BRIDGEPORT 


PIPE —Brass and copper for plumb- 
ing. 

FABRICATED GOODS Plumb- 
ing brass goods. Radiator air valves. 
Aer-a-sol insecticide dispensers. 
Automobile tire valves. 


, CONN. 


their metal problems. 
WAREHOUSE SERVICE — Ware- 
house and jobbers stocks available for 
prompt delivery in principal cities. 
TECHNICAL LITERATURE 


Manualy and handbooks available 
for most products. 


“> BRIDGEPORT BRASS 


e ESTABLISHED 
In oe Noranda Copper and Brass Limited, Montreal 


1865 
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Every spring a picture 7 | 


of careful coordination... yy 
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7... can’t see it but it’s there—the careful 




















planning at Wallace Barnes that develops your blue- 
prints into gleaming, vibrant springs. Real craftsmen 
mix the ingredients of metal, mechanics and motion 
in the right proportions to give true value in quality 


and endurance for your particular purpose. 


Next time you have the picture of a spring in 


mind, let Wallace Barnes help to give it substance 





and reality. Ev 


Lbktace Barnes SPRINGS 


SMALL STAMPINGS * WIRE FORMS * HAIRSPRINGS * COLD ROLLED SPRING STEEL 






WALLACE BARNES COMPANY 
BRISTOL, CONN. 





NEV 


Caf 
DIVISION OF THE ASSOCIATED SPRING CORP. 


AND IN CANADA, THE WALLACE BARNES CO., LTD., HAMILTON, ONTARIO 
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PURCHASING PERSONNEL STENOGRAPHIC 


ir blue- 
aftsmen Yes, Bruning Whiteprints (BW Prints) are the quick, simple way to get 
motion 4 U N i ih G exact positive copies of anything drawn, printed, typed or written on trans- 
ou pee! “ie ij : 
lucent or transparent material! In addition to your technical drawings, 
BW Prints provide duplicates of office forms, letters, personnel records, 


research reports, bulletins, displays—and scores of others. 
4| I FI RIN I S What's more, BW Prints are made in seconds, without the intermediate 
step of a negative. To make BW Prints, you need no darkroom, plumbing 


Speed Work in connections, exhaust ducts, lenses, cameras, washers or driers. Even inex- 


perienced help can quickly learn to make BW Prints! 


quality 


oring in 


bstance 
For full information about Bruning BW Prints—and about Bruning BW 


Every Department machines— mail the coupon! 


MP3 CHARLES BRUNING COMPANY, INC. 
Zz, 4736-84 Montrose Avenue 
| Chicago 41, Illinois 


Gentlemen: I want to know more about Bruning BW Prints and equip- 
CHARLES BRUNING COMPANY, INC. 


ment. Please send me information. 
: Name 
Since 1897 — 


NEW YORK e CHICAGO e LOS ANGELES ¢ And 11 Other Cities Company 








Nafting Machines . Drafting Room Furniture ° Slide Rules Street 
ITARIO Electric Erasing Machines and many other products 
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She’s dividing 
the plus and 


the minus 


Here’s one way the “quiet” is built into a Federal Ball 
Bearing...in the selective assembly of balls and race-rings 
of matching dimensions. 

Federal-manufactured balls are uniformly spherical 
within .000025”. .. never vary more than .00005” in any 
one bearing. The ball track is ground to a chatter-free fin- 
ish and just the right radius. And only precisely gauged 
balls and race-rings of similar plus-or-minus dimensions 
are combined. 

After all tolerances and dimensions are checked, Federal 
Ball Bearings are tested for quiet running, smoothness, par- 
allelism and fit. That’s why. when you need a power-saving 
bearing that permits heavier load margins at higher speeds, 


“Federals” are equipped to carry out your specifications. 


Over one hundred production, inspection and cleaning 
operations, with every fourth operator an inspector, provide 
the assurance that there’s friction-free, long-lasting per- 
formance in every Federal Ball Bearing. 

Your application may benefit from a Federal Ball Bear- 
ing installation. Our representative in your vicinity will be 
glad to call and discuss it with you. Why not call him in 
now? Or write for our catalog “K? It describes the full 


range of Federal Ball Bearings. 


THE FEDERAL BEARINGS CO., INC. - POUGHKEEPSIE, NEW YORK 


Wakes i Sue Ball Bearings 
REPRESENTATIVES LOCATED AT 


Detroit: 264( k Tower—26 * Cleveland: 402 Swetland Building—15 
Chicago: 8 S. Michigan Ave.-3 


FEDERAL BALL BEARINGS 


ONE OF AMERICA’S LEADING BALL BEARING MANUFACTURERS 


Propucr ENGINEERING — DecemBeEr, 1948 





‘leaning 
provide 


ng per- 


ll Bear- 


- will be 


him in 


the full 


Hatch Covers 





vanerrom Gold-Formed Shapes 


This water-tight hatch-cover section, used by leading 
steamship operators, is made from Bethlehem Cold- 
Formed Shapes. It is manufactured in widths of 12 in., 
in varying depths, and in lengths to meet all hatch 
beam arrangements for unsupported spans up to 10 ft. 
The section is reinforced internally with two longitu- 
dinal channel stiffeners, and is packed with approved 
marine insulation for added protection against fire. 


Sections for hatch covers are but one of a long 
line of products which are being made today, either 
wholly or in part, from Bethlehem Cold-Formed 
Shapes. And in many types of industry new uses are 
continually being discovered for these economical, 
easy-to-use shapes. 


Bethlehem Cold-Formed Shapes are produced from 
Strip, sheets or plates. They gre uniform in thickness, 
and have an excellent strength-weight ratio. Their 
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surface is virtually scale-free. They’re made in all 
gauges from 7 to 24, inclusive. Because of our com- 
plete manufacturing facilities we are able to mee* 
practically every requirement. 


There may be places where Bethlehem Cold- 
Formed Shapes could be used to your advantage in 
some of your products. Why not talk it over with us? 


BETHLEHEM STEEL COMPANY, BETHLEHEM, PA. 


On the Pacific Coast Bethlehem products are sold by 
Bethlehem Pacific Coast Steel Corporation 


Export Distributor: Bethlehem Steel Export Corporation 


gETHLEHEN 
STEEL 








NER Ge Ey 


CONTINUOUS CLEANING is why this 
Diesel manufacturer selected Cuno 
Auto-Klean Filters as standard equip- 
ment. Externally-mounted all-metal 
filters are cleaned—without stopping 
flow—by periodic turning of handle. 





AUTOMATIC FILTER CLEANING by motor 
drive is used in this installation where 
soap is filtered at 300 lb per minute 
by Cuno Auto-Klean, an application 
where pressure loss must be minimum. 





CUN 


YHlutid Condition ing 


REMOVES MORE SIZES OF SOLIDS 
FROM MORE TYPES OF FLUIDS 


Micronic - Disc-type « Wi:e-wound « Fabric Fil‘ers 
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POSITIVE REMOVAL not only of metal 
chips, fine dust, and powder but also 
of water, from lubricating oil, pro- 
tects printing presses, special ma- 
chinery, etc., serviced by this Auto- 


matic Lubricator. 


Send Coupon 






COMPACTNESS of Cuno Auto-Klean 
appealed to designers of this high- 
speed grinder. Built-in cartridge han- 
dles full flow of hydraulic system in 
same space as usual partial-flow type. 


CONTINUOUS CLEANING 


ee ee a ee ee ee a a ae 


Cuno Engineering Corporation 
301 South Vine St., Meriden, Conn. 


Please send information—without obligation—on Cuno continuous cleaning for appli- 
cation checked. 


[_] Lubricating Oil [_] Water [_] Coatings and Finishes 
[-] Hydraulic Oil [_] Coolants [_] Process Liquids 

[] Fuel Oil [_] Industrial Fluids [_] Food Products 

Name... ccccccccccccccccccccesecccscesccccccees errr r rere rrr te 
PN os cic a eena eG ese Robe weehesaiss ase wenb dines escaenweehabae eu eakaen 
Address 


PLEASE ATTACH COUPON TO YOUR EUSINESS LETTERHEAD 


Tsun cue Gee Gee Ge Gian Ge. Gn Gam Gabe ad See ae Gs ee es Ga a ee ee a a a es 
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‘Auto- | -. with AMERICAN PHILLIPS SCREWS 
PZT These new “wind-tunnel” fans are designed for lasting effi- 


ciency, exceptionally handsome appearance, and unbroken silence in operation. So what 
other fastening method could be used — except American Phillips Screws? Now there’s no 
danger of damage to the deep-drawn, sleek surfaces, no burring of screwheads, no lagging 
production due to fumbled and slant-driven screws. In fact, assembly moves 50% faster 
than it does with slotted screws. 


DRIVER CAN'T SLIP out PATE ee Good-looking modern design of American Phillips’ universal 
4-WINGED $ TAPERED RECESS cross-recess is a definite accent to the modern design of any product in which these 
OF PHILLIP ¥ screws are used. And salesmen can accent the story of extra vibration-resistance — which 
ai ‘ protects silent operation and prolongs product-life. See what American Phillips Screws 

can do for your product, both in production and sales. Write. 


AMERICAN SCREW COMPANY, PROVIDENCE 1, RHODE ISLAND 
Chicago II: 589 E. Illinois St. Detroit 2: 502 Stephenson Building 











ALL METALS: Steel, 
Brass, Bronze, Stain- 
less Steel, Aluminum, 
Monel, Everdur (sili- 
con bronze) 
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Speed PRODUCTION! mtb... 








Reg. U. S. Pat. Off. 


Knurled 


SOCKET SCREW PRODUCTS 


Millions of these ‘‘Unbrako’’ Socket Screw Products—in sizes from 
No. 4 to 1¥%2" diameter, in a full range of lengths—are being used 
throughout industry to: save assembly time, facilitate compact de- 
signs, reduce weight and costs. 





(A) The KNURLING—as shown—swages the threads of this patented ‘’Unbrako’’ 
Socket Set Screw,—so that it becomes a most excellent Self-Locker . . . for use 
with—cone, flat, oval, half and full dog points, which can not be knurled—a Set 
Screw that positively ‘‘will not shake loose’’! 


* 


* 


As all our patented ‘’Unbrako’’ Set Screws, regardless of point, are Self-Locking, we 
can lock most any set screw application. We are prepared to furnish ‘’Unbrako 
Socket Screw Products in Stainless Steel. 


a 
a 
* 
® 


vo heanit” (B) The head of this ubiquitous ‘‘Unbrako’’ Socket Head Cap Screw is KNURLED 

to speed assembly. The KNURLS ‘’gear’’ right to the fingers, no matter how oily, 
z and a positive slip-proof grip is the result—no waste motion. Of course, the Internal 

Wrenching feature provides cost savings in material, weight and space. 

ae 

. + * ° 

ma” (C) The patented KNURLED cup point of this popular ‘’Unbrako’’ Socket Set Screw 

et makes it a Self-Locker . . . because the sharpened edges of the counter-clock-wise 

al KNURLS positively prevent creep, regardless of the most chattering vibration. A 

— real fastener, if ever there was one . . . positively will not shake loose! 

oe 

——_* 





Write us for the name and address of your nearest ‘‘Unbrako”’ Industrial Distributor 
and your copy of the “‘Unbrako” Catalog. 











“Unbrako” in 1934. 





an Ore TW 


Kits. Pats. Pend. 





(C) ioe sas . 
You can’t tighten or loosen socket screws with- 


a 4 oe out a hex socket wrench, so why not get our 
No. 25 or No. 50 ‘Hallowell’ Hollow Handle 
Key Kit which contains most all hex-socket bits 


OVER 45 YEARS IN BUSINESS 


STANDARD PRESSED STEEL CO. 


JENKINTOWN, PENNSYLVANIA BOX 545 
BRANCHES: CHICAGO DETROIT INDIANAPOLIS ST. LOUIS SAN FRANCISCO 
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husky 


housing - * 


SMAIMY 
styled | 


\ 


You will probably never have to concern 
yourself with the design or production of a 
casting as large as this housing for a chewing 
gum vendor (the size is given on the tag at the 
top). This unusual zinc die casting serves, 
however, to emphasize the versatility of this 
metal and method of production. 


The problem was to produce a housing 
which would meet the requirements of size and 
strength and still offer an attractive appear- 
ance to stimulate the sale of chewing gum. The 
dimensions and physical characteristics on the 
tag above, coupled with the obviously smart 
styling, could not be achieved—in a one-piece 
design and at comparable cost—by any other 
fabrication process. The smooth as-cast sur- 
faces of the housing are easily finished with a 
gleaming red enamel. 


This vendor is just one of many successful 
products designed for zinc die casting in the 
field of business machines. Typical applica- 
tions in other major industries will be covered 
in future advertisements in these pages. 







successful product 
| designed for 
. ZINC DIE CASTING 


SEND FOR THIS BOOKLET ® 


A new booklet—just off the 
press—has 64 pages of photo- 
graphs depicting zinc die 
castings in the assembly of 
a wide variety of products in 
many fields. Send for your 
copy today! 





FOR DIE CASTING ALLOYS 


THE NEW JERSEY ZINC COMPANY, 160 Front St., New York 7, N. Y. 








| The Research was done, the Alloys were developed, and most Die Castings are based on 


HORSE HEAD SPECIAL (onic cuciy) ZINC 
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Time was, wooden wheels were the rule—but would you 


use them today, in your product ? 


HOLD ON—MAYBE YOU ARE USING THEM! 


Look at it this way. Suppose some of your components 
could be made cheaper and better by a different method or 


material. Aren’t they the same as “wooden wheels’’? 


That new and better way may be die casting. We know of 
many, many cases where manufacturers could replace 
machined parts, stampings, sand or plastic moldings with 


die cast parts. The savings would startle you! 


Why not go over your production methods with a fine-tooth 
comb and see where Gerity die castings might solve 
problems and save money for you? Our engineers will be glad 


to help you or your engineers in every way possible. 


Gerity 


CORPORATION 


Adrian, Michigan 
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THESE FLANGES 


Answer Important Questions About 































> Here is another example of the results 

you can get when you put Carpenter's 
experience with Stainless Tubing to work in 
your plant. 


These Van Stone flanges were done cold, with 
the flanges rolled-out from the tube wall. 
Expansion is uniform throughout the flanged 
area. The corner at the back of each flange 
is sharp—with no weakening of the metal’s 


structure. 





When you are selecting Stainless Tubing and 
planning your fabrication jobs, it will pay you 
to make full use of Carpenter's experience. 
Want proof? Drop us a line, and we will work 


with your engineering staff. 


SLIDE CHART DATA ON STAINLESS TUBING 





This Carpenter Stainless Tubing 
Slide Chart provides information 
that has never before been avail- 





able in such easy-to-use form. It 
contains data on Velocity Constants, Mass Velocity Con- 
stants, Areas of Tube, Physical Properties, etc. For your 
copy, just send us a note on your company letterhead. 


THE CARPENTER STEEL COMPANY 


Alloy Tube Division * 121 Springfield Road, Union, N. J. 


STAINLESS TUBING 


“MORE THAN CORROSION RESISTANCE” 
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that’s what manufacturing 
customers say about the new 
WILCO method of positive 
BIMETAL IDENTIFICATION. 


The new Wilco method of bimetal identification is meeting 
with a wide and favorable response from industry. Users 
of Wilco Thermometal find the clearly etched pattern on 
every strip avoids confusion between the low-and high- 
expanding sides and readily identifies each Wilco type. 


This etched pattern on the low-expanding side instantly 


THE H. A. WILSON COMPANY 


105 CHESTNUT STREET, NEWARK 
aelalasien Ol dla ed Ge @aliaele le 


5, NEW JERSEY 
Detroit Los Angeles, Providence 


SPECIALISTS FOR 34 YEARS IN THE MANUFACTURE OF THERMOMETALS - ELECTRICAL 
PRECIOUS METAL BIMETALLIC PRODUCTS AND SPECIAL ALLOYS 


CONTACTS - 


MORF 
MORF MORF MORE 
MORF MORE LE MORF mica 
MORF M@RF MORF 


MORF ee MORE eimai q 


MORF 
Tv eant reall MORF MORE ma 


































MORE 














identifies the bimetal and precludes any possibility of 
costly errors. In the above illustration, for example, the 
“MORF,” stands for Wilco Morflex. The 
letters, “LE,” are a reminder that the etched side is low- 


abbreviation, 


expanding. By carrying this clear-cut method of identifi- 
cation throughout the entire line of 30 Wilco Thermometals, 
all possibility of confusing one type with another is eliminated. 


Each strip also carries the famous WILCO trademark, your 
assurance that it is a product of The H. A. Wilson Company, 
pioneer in the field of thermostatic bimetal. 


Another example of practical Wilco pioneering 


The H. A. Wilson Company is an American pioneer in the 
design and development of thermostatic bimetal. For 34 
years, WILCO has supplied American industry with these 
materials as sheet or strip, in partly or completely fabricated 
Thermometals and as parts of assemblies for thou- 
sands of applications. The 30 WILCO Thermometals 
are adaptable to all temperature ranges, deflection 
rates and electrical resistivities. 


WILCO engineers—specialists in the precision pro- 
duction of thermostatic bimetals—will gladly coop- 
erate with you in securing the most effective use of 
WILCO products. 
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Designs Based on Surveys 


FOR MANY YEARS RESEARCHERS and pollsters 
have been deluging the public with written or 
oral questions concerning their likes and dis- 
likes about automobiles. According to sales 
propaganda and the claims of market research- 
ers, designers faithfully followed the expressed 
wishes of the motorists and thus was created the 
modern car that fits the needs and tastes of the 
motoring public perfectly. Does it? 

Elsewhere in this number of PRopuUcT ENGI- 
NEERING is a letter by Mr. George Cawley, con- 
sulting engineer of Upper Montclair, N. J. In 
his letter, Mr. Cawley reviews numerous 
absurdities in the design of the modern motor 
car. A few of his criticisms are mentioned in this 
editorial, but his letter should be read to get the 
full impact of the deficiencies in present auto 
models. 

Of course, Mr. and Mrs. Motorist asked for 
a low ‘functionally streamlined” car. But, had 
they been asked if they wanted to have their 
hats taken off when getting in or out of their 
car, the answer undoubtedly would have been 
an emphatic no! A positive affirmative was the 
answer to the pollsters’ question, “Would you 
like a wider front seat and wider rear seat ?”’ But 
if the question had been, “Would you like 
the fenders flush with the sides of the car so 
that they will be scratched and dented most 
easily ?”’, the answer would undoubtedly have 
been different. 

To get the most effective streamlining such 
as requested, according to surveys, of course 





the roof had to be tapered downward over the 
rear seat. The question asked should have been, 
“Do you like to ride in the rear seat without 
your hat on?” The length of rear overhang had 
to be increased to give further ‘functional 
streamlining,” which of course added trunk 
space. Both features presumably received a big 
vote. But if the motorist had been asked if he 
liked to bump parking meters, trees, or tele- 
graph poles, or find the average parking space 
too cramped to get into, or finally if he desired 
to own a car that is too long for his garage, the 
answer probably would have been different. 

Numerous additional absurdities in the de- 
sign of the modern automobile are referred 
to in Mr. Cawley’s letter. Blinding reflections 
from chrome plated parts and glass surfaces, 
the excessive sloping of the windshield which 
makes the wiper ineffective, the inaccessibility 
of certain engine parts, the almost impossibil- 
ity of attaching skid chains, and the higher dol- 
lar cost of repairing the slightest bump are 
only a few of the many proper criticisms men- 
tioned. But why even mention them? The 
motoring public asked for such features ac- 
cording to the pollsters. 

Well, with all deference to political polls, 
Truman was elected. 


SY ¥ Sadubol 
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Se-r-r-ee-ch! Railroad men know this noise 
means that expensive train wheels and rails are 
wearing away on curves. To prevent this wear, 
automatic greasers were installed to lubricate 
wheels and rails. Old-style ratchet type clutches 
were tried, but slipped or didn’t feed grease right. 
American Brake Shoe Company’s Ramapo Ajax 
Division solved this knotty problem... 





rease the rails for your tough jobs too! 


They now use Morse-Formsprag Clutches. The 
positive action of Morse-Formsprag Clutches is 
far superior in performance, dependability and 
service over the old ratchet type. M-F Clutches 
engage instantly; allow no back-slip; feed grease 
to every passing wheel. Other complex operations 
on your products may call for Morse-Rockford 
Friction Clutches... 
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Morse clutches fill almost every need you can 
imagine. Can the sales and mechanical value of 
your own products be enhanced by using Morse 
clutches? Leading manufacturers of such items 
as construction equipment, cultivators, saws, 
pumps, lawn mowers and machine tools have 
bettered their products with Morse clutches. How 
about you? Do this now... 








Morse-Formsprag Full Complement 
Over-Running Clutches 





Morse-Rockford 
Over-Center Small 


Morse Pullmore 
Friction Clutches 





Write for expert clutch engineering aid 
and consultation. For new ideas, send for 
clutch catalogs: Morse Formsprag Clutch 
Catalog, No. C11-48; Morse Pullmore 
Clutch Catalog, C31-47; Morse-Rockford 
Clutch Catalog, SDOC. Address: Morse 
Chain Company, Department 258, 760! 
Central Avenue, Detroit 8, Michigan. 


Y ial A MR ER RD eecainetieineee 





MORSE CHAIN COMPANY e 


DETROIT 8, MICHIGAN 
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—— —_ 2 "Westinghouse Electric Company 
A REGULATING GENERATOR improves the performance of — bank and return is reduced about 20 percent as compared to 
this shovel. The cycle time to swing the shovel to the spoil the conventional three-field generators and contractor control. 
Why Consid 
An Adyustable Speed Dri 
Economic, production and design variables that require machine 
speed to be changed to get optimum output from the equipment. 
TopAY management welcomes the op- conceivably might run faster. He real- Frequently the customer changes a belt 
portunity to buy a machine that can izes, but may fail to appreciate the sig- or gear drive to increase speed; unfor- 
pay for itself in a year or two, but nificance of the fact that he is limited tunately, he still has a constant speed 
there is only a slim market for the by the restrictions of many possible machine. He may have to rebuild the 
production machines that can’t quickly operations, but the customer is limited drive entirely to enable speed control 
| recover their cost. Those same high _ only by the restrictions of his particular through the medium of an adjustable 
: wages that have placed a big premium _ set-up. speed transmission, or an adjustable 
1 yn refinements in machinery have cor- Usually some factor will enable the | speed motor. Why wasn’t the machine 
: tespondingly increased the dollar value customer to increase speed profitably. so equipped in the first place? The 
1 t a higher rate of machine produc- answer is simple. 
» tity. This economic dilemma presents In almost every machine, optimum 
! i great opportunity for machine de- - running speed is not a fixed quantity, 
signers to increase the salability of — seme See ipo but a variable that is affected by many 
their product by enabling the buyer to rag Nae ning od a lly te factors. Consider a simple punch press 
get the most out of the machine. PaaS, Omen ae SPT) de ne were normally furnished with a fixed speed 
Th ire many ways of increasing me eee ee ee motor. This speed has to be sufficiently 
mF : ‘ = : ae selected is unlimited (within a cer- I ). DE SURCICEEY 
— he rate of production of a machine, tain range), then the speed is said slow to handle a cupping operation. 
ut simplest and most obvious to be “adjustable” or more correctly, Suppose that the machine is bought 
method is to make the machine run “infinitely adjustable.” This is some- by a user who wants to stamp washers. 
faster. Most machines are furnished times called “variable speed,” but to For this buyer, the machine is not par- 
‘ne Customer to run at a given fixed many engineers “variable speed” im- ticularly efficient because it won’t run 
peed which the designer has selected plies a speed that eet seer at maximum production speed for his 
% being the fastest speed that can be “Page wh < — Re = aed a job. He will probably change the gears 
sed for the slowest operation. Es- on 1 aol aa ae ger so as to step up production. Then, 
Be enti , the designer has told the cus- any speed desired, within a given perhaps his engineers dev elop an auto- 
om iat it is just too bad about the range, as selected by the operator. matic feeding device for the press. 
ther operations on which the machine Now the press is again too slow, and 
:, 1948 Propecr Encineertnc — Decemser, 1948 81 
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new gearing is required to realize the 
utmost from the machine. Perhaps 
air blast ejection is added. Again the 
machine speed must be stepped up, or 
the customer wastes production po- 
tential. Along comes a new devel- 
opment in tooling, such as tungsten 
carbide. Overnight machine's opti- 
mum speed jumps to a new high. The 
machine now has an obsolete drive. 
After new gearing or a new motor is 
applied again, the punch press is back 
in operation at a new high rate of 
production. Suddenly a new model, 
a change in design, or new production 
scheduling requires that a different 
part be made in this machine. As was 
bound to happen, this part is cupped. 
The user now must delay production 
while he changes the speed of this 
machine to meet the requirement of a 
slower operation. Pity the poor cus- 
tomer! He has been handicapped and 
harassed because the designer failed 
to give him a machine capable of meet- 
ing likely operating conditions. 

This analysis is not as far fetched 
as some might believe. Examples 
can be cited where one manufacturer 
stepped up the production rate of 
punch presses from 75 pieces per min 
to better than 800 pieces per minute. 

The lesson to be learned is this: The 
user will not be able to obtain max- 
imum production out of a machine 
at all times and for all jobs unless the 
speed can be changed conveniently to 
the optimum speed for the particular 
job at hand. 

The range of speed adjustment re- 
quired to meet all conditions may be 
2 to 1, 8 to 1, or even as high as 120 
to 1, depending upon the _partic- 
ular machine under consideration. The 
means for adjusting speed may be 
mechanical, electrical, electronic, me- 
chanical-hydraulic or mechanical-elec- 
trical. Each has its place. 

To analyze the speed problem, it is 
necessary to list all the possible fac- 
tors that might influence the optimum 
speed of operation. Undoubtedly, one 
cannot foresee every condition that 
might require a change of speed. How- 
ever, the factors group themselves 
under these main divisions: 

1. Variations in the part being pro- 
duced. 

2. Variations in the tooling. 

3. Variations in ambient conditions. 

i. Variations in the material during 
the processing. 

5. Variations in the work load. 

Benefits other than higher output 
accrue to the buyer. But, before 
considering subsidiary advantages, a 
thorough analysis of the ways in which 
an adjustable speed device for the 
main machine motor enables maximum 
production is worthwhile. 


§2 


For maximum output, speed must be 
adjusted to meet variations in... 


... The Part Processed 


DIFFERENT Parts are perhaps the 
most common variable that require 
speed adjustment for maximum out- 
put. For instance, the punch press 
might be set up to make lock washers, 
and later be shifted over to the man- 
ufacture of grease seals. Accordingly, 
the operation is changed from blank- 
ing to cupping, and machine speed 
will have to be changed for optimum 
performance. The same problem exists 
in almost every field of machinery. A 
dewatering press for removing the 
moisture from vegetable might be used 
to dewater fruit. A lathe turning out 
motor shafts might be shifted to the 
manufacture of end plates. 

This need of machine versatility has 
so many applications that it is hard 
to conceive of a machine which will 
not be required to handle different 
kinds of parts during some time in its 
life. For a general purpose production 
tool, an adjustable speed drive is man- 
datory if the user is to get the most 
out of the machine. 


MATERIALS are another variable that 
require a change in speed for maxi- 
mum production. With the enormous 
number of alloys available in ferrous 
materials alone, a machine tool that 
does not have a means for changing 
speeds in many steps over a wide range 
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is bound to be inefficient on man 
jobs. To the wealth of the ferrous 
materials available, add the light al. 
loys, then consider the bewildering 
parade of new plastic materials. It 
can be seen that an adjustable speed 
drive for cutting, forming and virtuall; 
all other metal production machinery 
is mandatory if the user is to get the 
most out of the machine. 
Variations in materials are common 
not only to the metal-working industry, 
but also must be met by printing 
presses which handle different kinds 
of paper, by textile machinery working 
with different yarns, in materials han. 
dling equipment, in chemical proces- 
sing and a host of other machines run. 
ning into the same basic problem. 


SIZE variations are another reason why 
speed changes are required to main 
tain optimum production. Even though 
a given part is to be made of a given 
material, an intentional or uninten 
tional variation in the thickness of the 
material may call for speed change 
Suppose that 12-gage wire is unavail 
able for forming a certain spring, s 
that 10-gage wire must be substituted 
Speed change may be required. A 
machine for squeezing the juice oul 
of oranges, for instance, in a com. 


mercial cannery should be run as fast 
as possible without squeezing the bitte: 
oils out of the rind and thus spoiling 
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Sterling Electric Motor 


STEPLESS SPEED CONTROL of grease-compounding kettles, made possible by thi 


speed adjusting device, saves as much as 2 hr a day over the old one speed crive. 
also enables different types of grease, each requiring a different agitating speed, to be 
produced in the same kettle. Equipment required is thus minimized. 
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the juice. This maximum optimum 
speed varies with the size of the 
oranges. The only way to insure max- 
imum production with acceptable qual- 
ity is to use an adjustable speed drive. 


PHYSICAL PROPERTIES may Cause varia- 
tion in machine performance and there- 
fore require speed adjustment. In 
metal-working machinery, adjustable 
speed is particularly important because 
of the many variations in hardness, 
shear strength, machinability and heat- 
treatment. Punch presses, lathes, drills, 
milling machines, planers, grinders, 
broaches are affected by the variations. 

Unit weight may be the variation 
that must be handled by adjusting the 
speed. A rubber extruder is typical. 
To control uniformity of product, 
speed must be constantly and accu- 
rately adjusted so that the weight per 
unit length is uniform. Similarly, to 
get the maximum out of a printing 
press, speed control is essential. Speed 
adjustments enable a press to handle 
a variety of paper stocks having dif- 
ferent responses to the inking. 


... The Tooling 


DIFFERENT KINDs of tools are almost 
a certainty during the life of any ma- 
chine. For instance, a shaper will have 
to use different kinds of cutters, a drill 
press will be used with different kinds 
of twists and a grinding machine will 
run wheels of different grits. 


AUTOMATIC FEEDING devices gen- 
erally establish a higher optimum op- 


WIDF VARIATION in type of food materials fed through these 
de-watering presses, and cycle speed changes, require operating 
speed to be changed. Optimum productivity is assured only by an 
adjustable speed device. Fifty percent increases have been made. 
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erating speed. Such devices are not 
hard to develop and may be built by 
the user. Automatic controls, solenoids 
and positioning devices such as dial 
feeds are extending the applications of 
automatic feeding mechanisms. To 
take full advantage of their use, speeds 
must be adjusted. 


AUTOMATIC EJECTION can be added 
to many machines to increase the rate. 
Punch presses are being equipped to 
air eject stampings clear of the dies. 
Vacuum actuation has been used to 
quickly release sheets of paper, labels 
and similar lightweight materials. 


BETTER MATERIALS FOR TOOLS may 
be developed, and the designer should 
always keep in mind this possibility. 
The outstanding example in this field 
was the development of tungsten car- 
bide tooling. Any machine tool that 
was unable to be adapted to the new 
cutting speed requirements became ob- 
solete overnight. New abrasives, and 
new means for bonding abrasives have 
been developed for grinding wheels, 
enabling higher spceds. These and 
other tool materials enable substantial 
increases in output. The builder of 
machinery should not handicap his 
equipment by failure to provide a drive 
that can meet any situation. 


... Ambient Conditions 


TEMPERATURE AND HUMIDITY VARIA- 
rIONS are particularly significant in 
the textile and paper industries. These 
variations also effect some of the chem- 


Sterling Electric Motors 
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ical process industries. An example 
of the importance of meeting this var- 
iation is in textile slashers. Uniformly 
constant tension in the winding is 
the key to quality. Much damage to 
warped yarn is primarily the result of 
variations in tension which occur with 
changes in humidity. An adjustable 
speed drive is essential. In recent years 
electrical speed controls for slashers 
have gradually replaced mechanical de- 
vices because of the sensitiveness and 
accuracy with which tension can be 
regulated. Although these control sys- 
tems are quite expensive, their in- 
creased A 0 capacity is worth it. 


... Variations in Loading 
the Machine 


IN A CONTINUOUS PRODUCTION LINE, 
the machine’s speed must be adjustable 
to meet the requirements of the entire 
line if it is to maintain the speed ot 
the overall fabrication process. There 
might be times when the other ma- 
chines are speeded to handle peak 
loads or slowed for repairs and inspec- 
tion operations. An adjustable speed 
drive is needed to keep the line moving 
at maximum efficiency. A conveyor 
belt drive, for instance, usually ought 
to have speed adjustment to meet the 
needs of any production line in which 
it might be used. 


SYNCHRONIZING is an important ap- 
plication for adjustable speed drive. 
Practically all types of strip mills and 
continuous strip production machines, 





Warner ¢ Swasey Company 


ULTIMATE in speed control is the electronic system used on 
this turret lathe. Advantages: Increased productivity because 
best cutting speed can be selected quickly; increased versatility 
because any material can be accommodated; less operator fatigue. 
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Westinghouse Electric Corporation 


PERMISSIBLE MAXIMUM LOAD is maintained by electronic control on _ this 
cylinder head milling machine which adjusts to provide uniform maximum cutting 


speed. Results: 
such as rubber, textile, paper, steel 
and wire-drawing mills, must have a 
means for synchronizing the speed so 
that processing will be at a uniform 
rate. 


A CHANGE IN OPERATORS may make 
an adjustable speed device desirable. 
For instance, men and women may 
operate a machine interchangeably with 
a significant difference in speed. Or 
the operator's duties may be such that 
there should be a way of changing the 
speed to suit the individual. Adjust- 
able speed drive may be valuable if 
it is desirable to pay a wage differential 
to the more rapid operator. 


PLANT OPERATIONS affected by busi- 
ness conditions, seasonal factors, and 
such influxes of work for other rea- 
sons often vary the load on a machine. 
An adjustable speed drive will enable 
the machine to meet peak speed re- 
quirements. For instance, many kinds 
of machinery in fruit-packing houses 
have been equipped with adjustable 
speed drives so that the incoming flow 
of fruit can be regulated in proportion 


Maximum output, prolonged tool life, tool breakage prevented. 


to the quality, ard also to the number 
of packers working at that time. If 
the fruit is poor or extra dirty, the 
machinery can be slowed so that proper 
cleansing and packing can be done. 
At harvest times, output may be four 
times as great as during the slow sea- 
son. This is an instance in which an 
incoming variable load is regulated 
so that the overall efficiency of the 
plant will be at a maximum. 


THE KIND OF WorRK coming through 
the plant may determine a need for 
speed change. For instance, a kiln ram 
hydraulically operated to move cars 
through pottery kilns has an optimum 
speed determined by the size of the 
load, the types of material, and the 
time required to obtain complete bak- 
ing. A variation of speed up to 75 
percent is required for optimum per- 
formance under any combination of 
these variables. Production was in- 
creased about 50 percent in one plant 
because an adjustable speed drive was 
added to take advantage of the mini- 
mum time requirements. Better quality 





also resulted from optimum timing. 


AMOUNT OF WORK ON HAND for 
the particular machine sometimes af- 
fects optimum machine speeds. Pumps 
and other units in process industries, 
for instance, often require constant ad- 
justment of speeds as determined by 
the amount of material available. Sew- 
age pumps are often set to maintain 
a tank or flow bed at a specified level. 
And speed has to be varied with the 
inflow. This is done by an adjustable 
speed drive. 


To MAINTAIN MACHINE EFFICIENCY 
adjustable speed may be required. Per- 
haps the best example of this is the 
use of an adjustable speed drive on 
centrifugal pumps to control out- 
put. Although it is simple enough to 
throttle a pump, many designs are in- 
efficient under throttling and the best 
way to reduce output yet maintain high 
efficiency is to use an adjustable speed 
drive. 


... Variations During 
Processing 


CHANGE IN SIZE during the operation 
is perhaps the most usual variable dur- 
ing processing. Material is removed 
by cutting tools, or size is increased as 
with a reel on which wire, paper or 
cloth is wound. Frequently rock 
crushers, conveyors and mixing ma- 
chines require speed change during 
the process as the size or character of 
the product is modified. 


To MAINTAIN CONSTANT CUTTING 
SPEEDS as the surface is modified by 
the cutting action of the tool is not 
a luxury, but a necessity with machine 
tools. Tapers, spirals, reduced turning 
radii all must have a speed regulation 
device for maximum production. 


To MAINTAIN A CONSTANT LoaD 1s 
one of the newest refinements in the 
application of adjustable speed drive 
Holding maximum load output has 
two purposes: first, the machine powet 
is utilized to the utmost; and secondly, 
tool breakage can be prevented becaust 
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HIGH QUALITY and uniformity are achieved by the synchronized General Electric electronic drives of this calender train, combin! 
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the cutting load is held at the maxi- 
mum safe figure. 


CHANGES IN Viscosity during proc- 
ess May require a speed change. For 
example, grease compounding ket- 
tles require different agitating speeds 
throughout the blending operation, if 
maximum efficiency is to be obtained. 
As mixtures become more fluid, agitat- 
ing speed can be increased. 


To FORM DIFFERENT SECTIONS or 
portions of the product during the op- 
eration, speed changes may be re- 
uired. For instance, a stocking knitter 
forms the welt at 190 rpm for about 
500 revolutions. The speed then drops 
to 40 rpm when the welt is turned and 
knitted to the leg. Later, the machine 
must be speeded to 200 rpm while 
knitting the leg. There are at least 
8 or 10 speed changes required in the 
production of a stocking because of 
the change in shape of the product. 
An efficient speed control greatly in- 
creases the output of such a machine. 


INSPECTION OPERATIONS may require 
that speed be adjusted. Paper mills 
are being equipped with extremely 
slow speed controls so that the in- 
spector can scan the product for flaws 
and stop the machine to cut out bad 
spots. Some textile machines, such as 
warpers, find it desirable to operate at 
low speeds while locating and tieing- 
in a broken end of thread. 


STARTING OPERATIONS for many types 
of textile, paper, rubber, and plastic 
mill drives require adjustable speed 
so that a strip can be threaded through 
the rolls while they turn slowly. 


Other Benefits 


The designer will notice that all the 
above variations require a speed ad- 
justment in order to maintain the high- 
est productive speed for the main 
machine drive. However, it is obvious 
that there are other benefits that ac- 
crue in adjustable speed drive appli- 
cations. 

One important subsidiary benefit is 
that an adjustable speed drive often en- 
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ables the buyer to minimize the equip- 
ment invested in other machinery. For 
instance, the grease compounding ket- 
tles previously mentioned were orig- 
inally equipped with separate motors, 
each having a different operating 
speed. This was because different types 
of grease required different rates of 
agitation. When an adjustable speed 
drive was put on one of these com- 
pounding kettle drives, the manufac- 
turer was able to dispose of other ket- 
tles because the one machine had suf- 
ficient versatility to make any kind of 
grease. 

This benefit is also exemplified in 
test equipment, such as tachometer 
stands. By using an adjustable speed 
drive, a given tachometer stand can 
be adapted to many uses and there- 
fore the user needs to buy fewer ma- 
chines. 

Control of quality is enhanced by 
adjustable speed. In the reel winding 
operation previously mentioned, ad- 
justable speed enables tension to be 
controlled, and because the tension is 
uniform the quality of the yarn is 
better. Similarly, electrical coils can 
be made with more uniform perform- 
ance because of uniform tension. 

The quality of a finish may be de- 
waged by the speed of the operation. 
For instance, when using a grinding 
wheel or a certain grit on a given mate- 
rial, the finish can be very much af- 
fected by the speed. 

In the canning operation, in which 
oranges were squeezed for their juice, 
it was found that an adjustable speed 
drive enabled the quality of the prod- 
uct to be improved because the speed 
of the press could be adjusted to suit 
the thickness of the skin. Therefore, 
unpleasant bitter oils were not ex- 
tracted with the juice, yet the ma- 
chine was operated at maximum speed 
consistent with the desired quality. 

Every designer is aware of the pos- 
sibilities for improving machine per- 
formance by reducing the time taken 
on non-productive motions. The most 
common example is the planer in 
which the return speed of the table 
may be as much as 120 times the cut- 
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Fidelity Machine Compuny, inc. 
ELECTRONIC speed control was applied 
to this stocking knitter instead of con- 
ventional belt drive. Beneficial results: 
higher output, better quality, less floor 
space required, fewer operators needed. 


ting speed. An adjustable speed drive 
in combination with automatic control 
is the best solution to this problem. 
Similarly, return swing of a large 
power shovel can be much faster than 
when swinging with a load. 

There is an endless list of applica- 
tions of adjustable speed drives in 
combination with automatic control. 
Here the benefits of adjustable speed 
reach their maximum, and the future 
possibilities are tremendous. 

The above analysis is only intended 
to outline general conditions under 
which adjustable speed should be con- 
sidered. Designers in different fields 
will have their specific problems. But 
it should be evident to all that a great 
sales advantage is built into a machine 
with an adjustable drive; namely, 
maximum Output under any conditions. 
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several separate operations, which stretches, impregnates, 
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Dayton Rubber Company 


and coats cords and fabrics with rubber at speeds up to 180 ft per minute. 
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Camin Laboratories 
Fig. 1—New designs for pen caps exemplify the construc- 
tion possibilities in electroforming. Unusual shapes, which 
are difficult to make by other methods, can be obtained. 
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Bone Engineering Corp. 


Fig. 2—A seventy pound motor mount, electroformed of nickel for a 
jet engine installation, was produced more economically, for the 
quantity desired, than was 


possible with conventional methods. 


Electroforming Difficult Shapes 


Possibilities in joining, forming dies, bonding abrasives, repro- 
ducing detail, eliminating costly machining and making complex, 
accurate shapes by electrodeposition upon a shaped mandrel. 


W. H. PRINE 


International Nickel Company 


ELECTROFORMING Can well be referred 
to as a method of ‘‘cold casting.” It is 
a process whereby a unit is fabricated 
by electrodepositing a shell of metal 
upon a removable mandrel or pattern. 
The process is applicable for manufac- 
turing articles which cannot be pro- 
duced economically by conventional 
methods. 

The advantages of electroforming 
are greatest where internal or external 
dimensions require a great amount of 
machining, or where complex shapes 
require expensive and elaborate ma- 
chining. Electroformed parts are not 
limited in wall dimensions as are regu- 
lar castings, which are impossible to 
cast with very thin walls. When elec- 
troforming, the thinner the wall thick- 
ness, the more economical the opera- 
tion; yet the strength of one piece con- 
struction is achieved. In addition, elec- 
troformed parts reproduce in detail the 
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face of the mandrel. If a micro finish 
surface is desired on a complex in- 
terior section, it can be obtained by 
finishing the outside surface of the pat- 
tern to the desired degree of smooth- 
ness. By electroforming on this sur- 
face, the necessity for all complicated 
and expensive inside machining is 
eliminated. 

The production of a fountain pen 
cap is an example of an article that in- 
corporates many of the above advan- 
tages. Fig. 1 indicates possible elec- 
troformed designs different from the 
conventional patterns, which are re- 
stricted because of forming difficulties. 
In conventional fabrication, eight 
forming operations and tools for each 
operation are required for producing a 
pen cap. These caps are electroformed 
in one operation by depositing them 
upon a series of identical mandrels ma- 
chined to inside dimensions of the fin- 
ished cap. These mandrels pass 
through the plating solution and 
emerge from the bath with the pen 
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cap in the completed shape, formed 
by electrodeposition. After trimming 
and polishing, they are ready for as- 
sembly. 

Once the mandrel is obtained, prac- 
tically any plater can electroform parts 
with equipment normally found in a 
plating shop. With fully automatic 
equipment, electroformed nickel pen 
caps are being produced at the ate 
of 40,000 per week. Shapes of sim- 
ilar contour and dimensions can read- 
ily be made on the same equipment 
simply by machining a number of man- 
drels having the shape of the finished 
piece. Better physical properties, « loser 
tolerances and the incorporation of 
more novel features than can be accom- 
plished by drawing are claimed. In ad- 
dition, the method yields a 25 percent 
saving in production costs. 

In contrast to objects the size of 4 
pen cap, one electroplater recently elec- 
troformed in nickel a section of a jet 
motor mount which had a wall thick- 
ness of 3 in. and weight of 70 Ib. The 
unit possessed better mechanical | rop- 
erties and was closer in dimensions, 1? 
addition to being manufactured mort 
economically, than conventional ma 
chining methods could produce 

During the war considerable work 
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was carried out in the production of 
precisely dimensioned radar wave 
guides. Only through electroforming 


was it found practical to achieve the 


jose internal dimensions and smooth | 


fnish of the complex shapes involved. 
Dimensional tolerances of 0.0001 in. 
were common, and several times a 
‘olerance of 0.00005 in. was met. The 
finish was required to be less than 
4 micro-inches. 

Another electroforming application 
is the fabrication of searchlight reflec- 
‘ors, Fig. 3. Nickel and copper are de- 
posited upon a master glass mold 
made conductive with a film of silver. 
When the shell is electroformed to the 
desired thickness, it is separated from 
the mold, the silver is removed and the 
nickel surface is plated with a flash 
thodium 30 millionths of an in. thick 
for reflectivity. Reflector signs for road 
warnings are an allied application. 


Joining by Electroforming 


Assembly of component parts is 
eing accomplished in the electroform- 
ing of pitot static tubes. It is meces- 
sary that the separate air pressure com- 
partments be assembled to contain re- 
sistance heaters and tubing, as shown 
in Fig. 4. The silver soldered skele- 
ton containing the tubing, heaters and 
barriers O, P and QO has cast around it 
a mandrel of low melting alloy of 
lead-bismuth eutectic. The mandrel 
with the edge of the barriers exposed 
is then plated with copper until the 
shell is thick enough, 0.075 in., to 
have the necessary structural strength. 
The alloy is melted out through holes 
at A, ] and G, by heating in an oil bath 
at 600 F. The outer surface is then 
ground, polished and nickel plated. 
This technique involves a unique 
method of assembly which would be 
extremely impractical by other means. 


Electroformed Dies 


At present several manufacturers 
ire at various stages in the develop- 
ment and production of  electro- 
‘ormed molds for casting plastics. The 
problem of the actual electroforming 
of the shell is of minor importance. 
Major consideration is the developing 
of a suitable method of backing up 
and reinforcing the shell. One solu- 
ton is to continue the plating time 
until the shell is thick enough, say 4 
0 x to require no reinforcing. 
This thickness is of course dependent 


oe 


ipon -asting pressures. For example, | 
t plastic casting die was made by 
uilding up a heavy nickel deposit, 
turning it down in a lathe and insert- 
ing it in the iron base. For very low | 
Press slush type casting, electro- 


dies are now being used for 


Pro I 


ENGINEERING — DECEMBER. 


ie 








Bart Laboratories 
Fig. 3—Nickel is electroformed on a master mold of glass which has been given a 
conductive film of silver. Copper is then plated on to the nickel to form the search- 
light reflector which results when the combined deposit is stripped from the mold. 














Kollsman Instrument Co. 
Fig. 4—Pitot static tube showing details of the assembly which had been imbedded in 
a low melting alloy to form a mandrel around which the cover was electroformed to 
join barriers into air-tight compartments. Alloy was removed by heating in an oil bath. 
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Fig. 5—Electroformed graining die which was made by plating 
a heavy layer of iron on the leather surface after it had been 
Surface is accurately reproduced. 


made electrically conductive. 


casting parts of such articles as toys 
and rubber products. 


Complete reproduction of fine 
detail is a feature of electroforming. 
A great amount of the artificial leather 
finishes are produced by electroform- 
ing the embossing die upon the sur- 
face of an actual piece of leather which 
has been made electrically conductive. 


Fig. 5 illustrates the exact detail that 
can be obtained. 


Bonding Abrasives 

A unique method for the fabrication 
of abrasive materials is to electroform 
metals around the abrasive particles. 
Several patents have been granted 
covering a process for making diamond 
abrasive wheels by a series of opera- 
tions as follows: 

Industrial diamond chips are placed 
upon a flat circular area of graphitized 
wax. Copper is deposited upon the 
graphitized surface to a depth of 
approximately 0.003 in. Nickel is 
subsequently deposited to a thickness 
slightly greater than the depth of the 
diamonds thereby locking the diamond 
chips in place. The composite unit is 
then heated to melt the wax, the cop- 
per is dissolved away from the tips of 
the chips and the nickel layer serves 
as a bond for the diamonds. The 
nickel sheet containing the diamond 
chips is then cemented to a backing 
up ring or wheel. The advantages of 
this process are that the diamond chips 
are oriented to provide maximum 
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F. A. Ringler Co. 


cutting edge per unit weight of 
diamonds, and that there are fewer 


chips required since they are located 
only at the cutting surface and not 
scattered throughout the wheel as in a 
normal type abrasive wheel. 

Although it was not pure electro- 
forming, another thought was _ to 
produce marine anti-slip stair tread 
and deck covering by depositing a 
layer of nickel which had occluded 
particles of alundum to provide trac- 
tion underfoot. 

Accuracy of Shape 

Production of the British ‘‘predic- 
tor’’ was an outstanding example of 
the advantages of electroforming. The 
unit consisted essentially of a complex 
shaped cam which, in conjunction with 
radar, would pick up the flight of the 
V-1 flying bombs, compute the line of 
flight and sight the guns to fire to 
intercept the missile. The cam 
resembled an eccentric truncated cone 
with a spiral effect on the surface. The 
design of the cam required 180,000 
computations; 30,000 fixed points 
were held to dimensional tolerances 
of 0.0001 in. on each cam. One and 
one-half years were required to make 
the calculations and the actual mach- 
ining of the first cam required six 
months. Since this rate of produc- 
tion was impractical, a slightly over- 
sized cavity was hobbed out of steel, 
the machined cam was placed in the 
cavity with clearance on all sides; one 
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Conforming Matriaz Corporation 






of the Cerro alloys was poured into the 
space around the cam after placing : 
parting compound on the cam surface 
The cam was removed and nickel wa: 
electrodeposited upon the alloy cavity 
wall. After building up to a suff 
cient thickness, the electroformed can 
shell was removed by melting out the 
low melting alloy. This procedure 
produced exact duplicates of the mas 
ter at the required rate. 


Other Applications 
Electroformed copper-nickel screens 
are produced in continuous lengths 
These screens are of extremely fine 
mesh with uniform openings. A 400 
mesh screen is produced in sizes up t 
6 in. square. 
i percent. 
Electroformed miasks for stopping 
off during paint spraying provide 
sharper detail and permit the design 
of more complex masks than can b& 
made by hammering, bending an¢ 
brazing construction. For instance, ! 
a plastic panel with recessed figures 1s 
to be sprayed with various colors, the 
panel itself is given a conductive film 
and a shell is electroformed on this 
surface. This shell is removed, the 
sections through which paint is to pass 
is cut out with a jeweler’s saw, cut outs 
are connected by soldered wire and 4 
handle is attached to provide « com: 
pleted mask. Fig. 6 portrays types ot 
electro formed masks. 
Electroforming is usually carricd out 
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Fig. 6—Electroformed paint mask for spraying plastic parts emperatu 
The shell is electroformed on the part and the pattern to be 
painted then is cut out of the shell. 
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ith copper, iron or nickel and oc- 
ysionally other metals. Each metal 
rovides some advantages over the 
er so that it is dependent upon the 
ject to be electroformed and the use 
fh) which it is to be applied, one metal 
mB; a combination of two will have a 
tinct advantage over any other use. 
Compared to the other two metals, 
ectroformed copper is relatively stress 
tee but has low strength and hardness 
foperties; it can be deposited at high 
ites but requires heavier deposits in 
der to obtain equivalent strength. 
Iron has the lowest metal cost, pos- 
sses intermediate physical properties 
ut can be heat-treated to produce a 
ase hardness of 675 Brinell, although 
warpage can be encountered as a result 
pt treatment. 

Nickel can be deposited with a 
ardness Of 150-425 Brinell with cor- 
sponding ductility values of 30-6 
ercent respectively in 2 in. and tensile 
trengths of 51,000-152,000 psi. These 
alues are controllable and are depend- 
at upon solution composition, pH and 


poration 
partsBemperature. Nickel offers tke ad- 
to bintages of good physical properties 


nd the inherent good corrosion re- 
stant qualities of nickel itself. 

Some electroformers utilize lami- 
CINg ‘hated layers of nickel-iron-nickel to 
Irfac€Bbtain the low stress properties of the 
el wafron and the good physical properties 
Cavilnd corrosion resistance of nickel. 


Ape Table I includes the physical prop- 
qa can 


ut the 


ito the 


erties of the more popular metals used 
for electroforming. These values indi- 
cate properties obtainable in the “‘as 
plated” state. 


Procedure 


The mandrel can be made of a 
low melting alloy, aluminum, wax, 
plastic, plaster of Paris, wood, stainless 
steel, or almost any material which can 
be made impervious to water and be 
made electrically conductive. The man- 
drel may be cast, machined or formed 
by any means to obtain the desired 
shape. If it is desired that a plastic 
casting mold be made, it can be electro- 
formed by depositing it upon an actual 
unit that was produced in another 
mold. 

The so-called permanent mandrels 
can be made of plastic chromium 
plated steels or stainless steel, although 
stainless steel is by far the best for 
dimensional accuracy and ease of proc- 
essing. Any non-conductor must be 
made conductive and entails additional 
operations. Stainless steel is electric- 
ally conductive and it also possesses the 
advantages of exhibiting a passive sur- 
face. Unless the stainless steel surface 
is specially processed, this passive film 
will prevent adhesion between the elec- 
trodeposited shell and the stainless 
steel mandrel. This lack of adhesion 
permits removal of the deposit by ex- 
erting a slight rolling pressure on the 
shell. If the rolling operation is im- 





cedure 


> mas Table [—Physical Properties and Plating Solutions for Electroforming 





Physical Properties 











creens Ductility 
re Hardness Percent elongation Pensil 
ngth 
a Vickers in 2 1n psi 
: pper 80 22 36.000 
A 400 Bron 240 5 50,000 
up to Bott nickel 140-160 30 31,000 
‘on is Medium nickel 230-260 21 YS ,OO0 
lard nickel 350-475 ¢ 150,000 
pping . . : iti 
‘ovide Composition of the solutions and operating conditions 
5 which produce the above physical properties 
esignh a ene 
an be 
me Copper Iron 
. *. per sulphate Ferric chloride 50 02z/ gal 
ce, VE crystals 27 o2 gal Calcium chloride 25 02z/gal 
res 18 Pulturi 65 0z/gal pH 6-10 
s. the ™Perature 75-120 F Temperature 185-195 F 
film rent density 15-40 amps per Current density 50-100 amps 
thi norn sq ft (aormal per sq ft 
. this 
si the - - 
, pass Nickel 
+ outs Nic Soft Medium Hard 
‘cKel “re .. 44 02/gal 24 02z/gal 
ind 4 Nickel ride 6 oz/ gal 40 oz / gal ae 
com-#™mMoniim chloride ; 3.3 oz/gal 
es of _ RRA (5 cy Iovrche nei 5 oz gal 4.0 0z/ gal 4.0 oz/gal 
nperature 115-140 F 140 F 110-140 F 
1 out trent density 25-100 amps per = 25-100 amps per —- 25-50 amps pert 
ou sq ft sq ft sq ft 
———— 
1948p. 
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practical, Invar can be used. The part- 
ing is then made by immersing the 
part in boiling water; the electro- 
formed shell expands and separates 
from the Invar mandrel. 

There are several low melting point 
alloys of the lead, tin, bismuth type. 
The three most common of these alloys, 
Cerrobend, Cerrobase and Cerrotru, 
manufactured by Cerro de Pasco Cor- 
poration, melt at 158 F, 255 F and 
281 F, respectively. The Cerrobend 
can therefore be melted out with boil- 
ing water and the Cerrobase and Cerro- 
tru can be removed by heating in an 
oil bath or in an oven. Using Cerro- 
tru, dimensional accuracy of 0.0002 in. 
can be obtained, whereas allowance 
must be made for growth of the Cerro- 
base and Cerrobend alloys. All may be 
reused after melting out of the electro- 
formed unit. Because of the high den- 
sity and the low physical properties 
of these alloys, it is sometimes neces- 
sary to produce “slush” castings in 
order to prevent sag in very large 
shapes since all of the Cerro Alloys 
are subject to creep or cold flow. 

For relatively large*mandrels where 
this cold flow is a factor and where 
weight would be important, aluminum 
has been used. After the electrode- 
position, the aluminum is removed by 
dissolving in dilute alkalies. 


TYPICAL APPLICATIONS 


Phonograph record stampers 
Pitot static tubes 
Radar wave guides 
Computer cam for fire direction 
Electrotype and stereotype plates 
Mould cavities for plastics 
Leather embossing plates 
Foil 
Thin wall tubing 
Precision mesh screen 
Venturi meters 
Reflectors 
Machine parts 

The above list includes some of the 
major applications. These and many 
other allied products can be made by 
electroforming to take advantage of 
the unique merits of this principle for 
making a better product or making it 
more economically. 
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BOOM WAS LIGHTENED and lengthened by use of low flection under compressive loading, has Tee section allo 


alloy structural steels. Truss construction, to reduce de- chords with welded pipe cross bracing members. 


Alloy Steels 


Increase 


Shovel Capacity 


Modified armor plate steels were used 
to increase the capacity of Type 5561 
Marion shovels from 35 cu yd to 40 
cu yd. Cutting effort at tip of dipper 
was increased 33 percent and operating 
range was also increased. Changes did 
not increase the weight of the shovel 
or the power requirements. Ground 
pressure of 52 psi was not increased by 
improvements to machine. 
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Working weight... -3,350,000 |b 
Power input _--1,500 hp 
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SHOVEL IS ELECTRICALLY OPERATED. Power is supplied at 4 00: 
3 phase, 60 cycles and converted to d-c. The Ward-Leonard system 15 used 
with rotating-regulator type exciters for rapid reversing and quick respons 
Duplicate operating controls are located in pulpits on each side of fros 
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alloy RUBBER HINGE BUSHINGS absorb shocks and divide ings for dipper bottom and hinge parts. Nickel-manganese 





load between the three hinges. Weldments replaced cast- steel was used for parts subject to abrasion. 
I 
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00%; SEMI-TUBULAR REINFORCEMENTS re- STEERING is accomplished by turning crawler units by motor driven 


npression loads caused by cutting effort screw shafts and nuts. Front and rear pairs can be steered independently. 


nse FON Cipper teeth and stiffen front of dipper. On uneven ground crawler frames rock transversely and each track assem- 
Use of thinner steel is thus compensated for. bly rocks independently in a longitudinal direction. 

04% >) . 
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LOWER FRAME is levelled by trans- 
ferring oil between 4 hydraulic jacks 
on crawlers. If right front is high, 
level bubble moves in front of photo- 
cell A. Resulting current change is 
amplified to start oil pump C, open 
three way valve D and bleed valve F 

Pump forces oil into left rear jack 
while metering valve H bleeds right 
front jack at the same rate. A similar 
system levels left front with right rear. 
An equalizing valve balances the two 
rear jacks when propelling to give the 
effect of three point support. 


BECAUSE REVERSING operation, 
vertical gear axes and heavy tooth loads 
tend to remove oil from teeth, lubricat- 
ing oil is pumped directly to meshing 
teeth of gears in drive for rotation of 
shovel. Pi ipes A supply oil to meshing 
points of first reduction. Holes B in 
cross pipe supply oil to meshing points 
of second reduction. Oil flowing from 
upper bearing on intermediate shaft C 
is caught in basin on gear D, flows i 
through holes in web into pan E. 
Holes in pan allow the oil to drip on 
teeth of pinion F. Final bearing is 
grease lubricated. 
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TORQUE limiting couplings protect through gearing from hoist motors. springs reduce changes in slipping 
each crawler unit drive against over- Coned friction surfaces slip at torques torque as linings wear and permit com- 
loads. Propulsion power is supplied over 440,000 Ib-in. Low-rate Bellville pact design of clutch 





Flowmeter Measures Entrained Solids 


A streamlined nozzle and a sharp edge orifice are used in Differential across orifice measures air weight only. Coal 
series to measure pulverized coal in a flowmeter de- flow is determined by a formula. Orifice plate is rubber 
veloped at Battelle Memorial Institute. Pressure differ- faced to prevent abrasion by coal particles. Filters 
ential across nozzle measures weight of coal and air. isolate meters from contamination by coal particles. 
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P R O 


Hydraulic 


Sequence Control 
Operates 
Sprinkler System 


Hydraulic sequence control units operate in 
series to permit use of one standard mecha- 
nism for any number of groups of sprin- 
klers. To reduce pressure losses and simplify 
piping, a control may be mounted near its 
sprinkler group and connected by small pilot 
tubing to preceding and following units. 
Simplest system i; started and stopped by 
hand. Semi-automatic unit shuts off automati- 
cally after selected number of cycles. Fully 
automatic syste'u applies water for selected 
periods at desired times during the week. 
These “Automistic” controls are made by 
Lake Union Sales Co., Seattle, Wash. 

Each unit of sprinkler system feeds one 
group of sprinklers. Units can be adjusted to 
supply water to each group in rotation, for 
periods of 1 to 4 min to suit requirements of 
shady or sunny areas of planting. 


WHEN THE SYSTEM is at rest, water pres- 
sure is applied to the diaphragm chambers 
D 1 and D 2. Opening the starting petcock 
for about 30 sec releases pressure in D 1, con- 
trol valve C 1 lifts and water flows through 
sprinkler group 1. At the same time, water 
flows through the hollow stem of C 1 into D 1, 
and through F 1 compressing air in H 1. As 
pressure increases in D 1 it closes C 1 and 
ultimately shuts off flow to group 1. When this 
happens the pressure in group 1 and in F 1 
drops, and water flows out of H 1. This reverse 
flow opens valve ] 1 and bleeds chamber D 2 
on control valve 2. The latter goes through 
a similar cycle and, in turn, starts control valve 
1. Increasing tension of spring E 1 decreases 
the duration of flow through control valve 2 
by decreasing the rate of bleed from D 2. Flow 
through the stem of control valve 2 then causes 
the valve to close more quickly. Two units are 
shown for simplicity but as many units as neces- 
sary can be connected in series. 
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AUTOMATIC SHUT OFF is ob- 
tained by setting dial H so that desired 
number of cycles appears opposite IN THE FULLY AUTOMATIC SYSTEM. an electric program clock is set to 
index J. The starting petcock is then energize the solenoid valve for desired operating times. At the beginning of an 
opened manually and reclosed. Dur- operating period, the solenoid valve opens and allows water to bleed from control 
ing each cycle, pressure applied under valve M 1 through the open hydrostatic valve into the compression chamber of 
diaphragm D lifts push rod E and_ pilot valve P 1. Valve M 1 then opens to supply its group. Pressure increase 
causes ratchet F’ to advance dial H one in the compression chamber of P 1 closes the starting valve and the units operate 
notch. When recess J aligns with in rotation as described. At the end of the preset time interval, the solenoid 
plunger A, water pressure closes valve valve closes and stops the operation. Pilot valve P 3 then remains open and 
B and shuts off the system. bleeds the starting valve to cause it to open, ready for the next cycle. 
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Air Blast Controls 
Accurate Weight of 
Packaged Insulation 3 


Delivery~” j 
manifold 


Diverter cylinder 
/ 


‘ 


‘ 
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_ Qa a =o a Qe 
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Ram 
c yl) nder 


AN AIR BLAST DIVERTS excess rock wool insulation from | 
weighing system in the packaging machine developed by the Diverter’ (ig=3==3- 
Union Bag and Paper Corp., New York, N. Y. Material is fed 











, 
alternately into two conveyors mounted on individual weighing ew 
mechanisms. At the ends of the conveyors, and also mounted switch 
on the weighing mechanisms, are hoppers with air operated duck - 

bills which expand to hold bags in position, and provide airtight ‘ “ ce 
closures. When the desired weight of material has passed onto ——— — 
the conveyor, a diverter in the feed spout transfers the continuous Air jet 
tow of rock wool from the filled conveyor to the empty one. The 
weight of the falling column of insulation between diverter and 

veyor cannot be predicted accurately. So a timed air blast 
ts this excess material into an exhaust manifold from which 
» recycled. A time-switch permits the loaded conveyor to run ‘cll 


< enough to empty all materials which were weighed into the 
aging hopper. When the time-switch completes its cycle, a 
matically operated ram compresses the rock wool in the bag 
fixed load line. The machine is enclosed so that practically 
of the hazardous rock wool dust is released in the working 


‘a= y Duckbi}/ 
3 “a0, usting 
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Section A~A 
t 
MICROMETER THREAD controls effective length of 


inner conductor which determines resonant frequency of 


Precision Thread 
For Frequency 
Meter 


Adjustment 








unit. 
resistance contact between inner and outer conductors 


Stranded silver packing in sealing gland makes low 





THREAD ROOTS are undercut to localize bearing on flanks of thread pre 


venting interference due to wear. Engagement of four threads averages minot 


helix errors. 


Total allowable error is 0.000012 in. in 
micrometer thread assembly of preci- 
sion frequency meter made by Fre- 
quency Standards Corp., New York, 
N. Y. Split nut and undercut thread 
compensate for wear and backlash to 
meet this Dessicators 
would require frequent replacement be- 
cause of high water absorption so salt 
mixture is used to hold humidity con- 
stant at a level requiring minimum 
average change in air admitted to 
measuring cavity. 


requirement. 
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NUT IS SPLIT and spring loaded to maintain constant contact between t 
flanks. Nut and screw are made of Invar. Screw is plated to prevent ga 
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Non-Repeat Safety Clutch 


Operating bar of Federal non-repeat safety clutch is disengaged 
by a cam on the press crankshaft to prevent repetition of press 
cycle until operator has released foot lever to reset mechanism. 
The operator can lock out the single cycle mechanism without 
using tools or leaving his working position. Press then continues 
to operate as long as pedal is held down. The Federal Press Co., 
Elkhart, Ind. applies this device to their open back inclinable 


presses. 














CLUTCH MECHANISM is located between press 
frame and flywheel, which has been removed in 
this view. 


IN IDLE POSITION, bar spring holds notch in 
bar over pin in latch. Latch spring holds latch up 
to retain clutch pin in disengaged position. 





























ie iz 8 j 























\) Depressing pedal rotates lever. This pulls down bar 
latch allowing clutch pin to move out and engage 
h. (B) Cam contacts roller and rotates bar until notch 
rs pin. Latch then rises and retracts clutch pin stopping 
press. Pedal must be released to engage notch and 
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pin before another cycle can be obtained. (C) For continu- 
ous operation, lock bolt is rotated through 180 deg. This 
causes eccentric shaft to move the lever pivot to the left. 
Roller now clears cam and press operates continuously as 
long as pedal is depressed. 
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* 
8 — 
A TWO HAND SAFETY CONTROL, foot pedal or _ 
similar device can be used to actuate the press. Maximum 
vertical clearance is 13,%; in. and throat clearance from ( 
center line of ram is 7 in. 
At A d 1 ) - 
Q) 
| 
Mpact Pr cS ( | 
An air cylinder compresses actuating spring of the Bel- 
lows Impact Press. The press ram, released when spring 
reaches pre-selected compression, travels 1} in. to strike 
a maximum blow of 6,500 lb. The impact mechanism can 
be locked when a steady pressure is desired. Press is Latch rests 
‘ . on spring 
made by the Bellows Co., Akron, Ohio. ied i 
- US!) Plate 
inserted-~.. 
For variable pressu C 
AT START OF CYCLE, latch supports ram. Operation without impact, a p 
of valve applies air pressure to top of piston. As piston aeons Faso re 
moves down, nuts on piston rod contact spring plate and piston and the latch 
compress impact spring. At end of piston stroke, trip s placed under 
. : Banik t out of act 
plate on piston rod releases latch. Impact spring then Rom Ssorke : 
drives ram down. The position of nuts on piston rod Ip trolled by a regulat 
determines spring compression and resulting impact force. = the air line 
: Fi ‘ - - | 
Releasing the air valve exhausts the head end of the air 
cylinder and applies pressure to the rod end to lift ram and 
piston. Needle valves in air passages are adjusted for 
smooth operation of the air cylinder. _] ; 
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Double Acting 
Intensifier for 
Hydraulic Press 


Design of intensifier and ram in Hapco presses prevents 
changes in volume of hydraulic fluid during operating 
cycle. This simplifies design of the hydraulic system. 
Standard models develop 2} or 5 tons pressure with 
maximum strokes of 2} or 5 in. Special models can be 
built to develop up to 24 tons with a stroke of 1 in. 
Rubbing surfaces are honed or ground and plated with 
chromium or cadmium to reduce wear. Rated ram forces 
are developed with 100 psi air pressure. Integral air 
pressure regulator permits selection of desired ram force. 
Optional control arrangements include foot or hand- 
operated air valve or push button control of solenoid air 
valve. The manufacturer, Hy-Air Products Co., Jackson, 
Mich., also supplies floor stands, dial feed tables and a 
mechanical ram stop for accurately locating bushings or 
similar parts. 
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TWO SAFETY PUSHBUTTONS are 
mounted on base of this 24 ton, 2 in. 
stroke press. Air regulator control knob 
nals below pressure gauge. Black 
knobs on side near top of frame control 
check valves. Open height of press is 94 
in. Throat is 6 in. deep. 


OPERATION OF AIR VALVE applies 
compressed air to lower side of floating 
piston. As this piston rises, it displaces 
oil and forces the ram down. Reversal of 
air valve at end of stroke applies air pres- 
sure to top of floating piston. As piston 
descends, oil is forced from inner cylinder 
to lift ram. Volume of hydraulic system 
does not change during operating cycle 
because ratio between piston areas of ram 
equals ratio between corresponding ends 
of intensifier hydraulic piston. Stroke can 
be shortened for increased speed and air 
economy by opening check valves, moving 
ram by hand to desired top of stroke and 
closing check valves. Ram will then move 
between set point and lower end of stroke. 
Full stroke operating speed varies between 
40 and 75 strokes per minute depending 
upon the pressure and stroke length. Air 
piston is sealed with an “O”’ ring, and 
moving parts of the hydraulic system are 
sealed with “O” rings and_ backing 
leathers. 
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Movable Units 
Punch Four 


Internal Flanges 


Movable punch assemblies expand to 
pierce 55 holes in 4 internal flanges 
of refrigerator door stampings. 
Largest stamping accommodated is 
8 cu. ft. refrigerator door. Change 
over to other sizes takes about 1 hr. 
Cycle is completed automatically in 
7 sec after operator places stamping 
in machine and presses switches. The 
Vulcan Tool Co., Dayton, Ohio, de- 
veloped this unit to replace 4 punch 
presses previously used for the opera- 
tion. 
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A SERIES of locating plungers position the stamping while 
a hydraulic cylinder expands 4 punch assemblies inside the 
flanged edges. When expanded, these assemblies actuate 
switches, applying oil pressure to 4 vertical cylinders in the 
machine base. These cylinders raise 4 platens until punch 
locating plungers enter holes in the punch assemblies. 
When in position, these plungers close a second set of 
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switches (not shown), applying pressure to 4 more verG@yy}) | 
cylinders. Latter cylinders raise the platens further to llr. 


the die assemblies which force the stamping ov 


punches. Platens then retract and spring-actuated 


strip the stamping off the punches. Slugs drop | 
chutes and are ejected by air blasts. Retraction « 
assemblies permits removal of the stamping. 


Propuct ENGINEERING — DECEMBER 


cr fxg Me 
lot 
panttle 

to Sle 


wn 
punt 









194 


D E 





Automatic 
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nalysis of common burglary meth- 
ds formed the design basis of the 
A 71 automatic deadlock. Details 
f staple and lock provide strength 
qual to that of door and frame. 
ach purchaser has individual key 
esign duplicated only by the maker 





0 prevent unauthorized copies. 
Brass forgings are used for strength 
nembers and zinc base die castings ECCENTRIC HOLE causes key to hang at an angle from others for identification 
or precision parts. Manufacturer is in the dark. Lugs on cylinder engage door to prevent forcible rotation of 
cylinder assembly. Cylindrical stud on forged brass staple is recessed into door 
jamb. Stud is designed to resist over 4,500 b, a force which will split most door 
frames, to resist attempts to “jimmy” the door. 


ngersoll Locks, Ltd., South Ruslip, 
liddlesex, England. 





ore veri HEN CORRECT KEY has been inserted full depth, key WHEN DOOR IS CLOSED, cam forces spring bolt back 


er (0 li - a ° ° ° ; ry ° . : : 
ther to Mire rotates levers about pivots until notches in all 10 into lock. This compresses internal spring which projects 


OV Py - e\ ire aligned. Talon then retreats into plug and dead bolt into recess in staple. To open door, deadbolt is 
ited plate ylinder notch. This allows plug to rotate and retracted by using key to release and rotate cylinder plug 
arse el lock. Levers have 4 possible notch positions, giving or by pulling inside handle. After closing door, inner 
} OF pe PI imately 1,050,000 different combinations for each handle can be locked by use of key. This prevents entry 


apc of key blank. by breaking glass in door and reaching in to actuate handle. 
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Fig. 














1—Typical visual control board showing horizontal and vertical tape pegs. 








Job order cards at left serve as reference 


Engineering Scheduling and Control 


Discussion of scheduling 


GRAYSON D. KIRTLAND 


Wassell Organization, Inc. 


Most CHIEF ENGINEERS Or adminis- 
trative engineers will agree that all en- 
gineering projects must be scheduled 
and controlled. But the big questions 
are how much scheduling and control, 
and what kind. 

The chief engineer of a small group 
usually keeps his schedules and control 
procedure in his head, while the chief 
engineer of a large engineering staff 
may need an elaborate system of 
paperwork and several administrative 
assistants to help him. In between, 
some responsible engineers work from 
their heads when they should be using 
a formal control system, and others 
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and control fundamentals. 


who go too far in the other direction. 

Anyone who reflects on the subject 
will come to the conclusion that sched- 
uling and control should be formal- 
ized only to the extent necessary to get 
the greatest benefit from their use. 
Overworked controls hamper the effi- 
cient administrator and underworked 
controls are a sign of inefficient ad- 
ministration. 

Scheduling and control comprise the 
following steps: 

1. Setting up a production schedule 
for engineering that ties in with over- 
all company schedules. 

Setting up controls so that the 
progress of each phase of each project 
is apparent at all times. 

3. Setting up a clean-cut, respon- 


sible follow-up system so that 
necks, slow-downs and other 
which throw projects off sched 


be avoided, eliminated or mitigate 


Just enough scheduling and 


serves two purposes: (1) It imp 
rations 


engineering department op 
and, (2) it enables top manag 
sales, advertising and produ 
keep tabs on engineering, who 
are frequently inclined to regat 
bad boys of the organization. 
Just what is enough contr 
fined loosely it is control to a 
which enables the chief engi 
other responsible head to have 
finger tips, the whole story abo 
significant phase of the eng! 
Operations. But it does not foll 
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Use of visual control board. 
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schedules and control procedures 
should be more elaborate for a large 
engineering department than a small 
one. Rather it is related to the number 
of specific details that the engineering 
administrator must be responsible for. 
For example, it is often easier to con- 
trol a large number of men working 
on one design project than a smaller 
number working on a large number of 
different projects. A man in charge 
of a large department designing a new 
printing press, for example, has pos- 
sibly an easier job, from a control 
standpoint, than a man in charge of a 
smaller group designing a large num- 
ber of portable powered tools. The 
first man knows that when he assigns 
a man to a job, he will be on that job 
or a related job to the end of the proj- 
ect. He has one group working on 
the press frame, another on rolls and 
feeds, another on controls, etc. For 
proper control he has only to check 
the group leaders of the various groups 
to keep tabs on their progress. Assum- 
ing the project lasts five months, he 
need make only about six individual 
checks a week during the period the 
project is scheduled. He can easily re- 
tain a mental picture of the progress 
of the project and can keep clearly 
delineated, the progress of the indi- 
vidual groups. 

But take the chief engineer of the 
portable tools group. He has a num- 
ber of individual new design projects 
in work. He also has a number of 
model modifications in work. A man 
he assigns to one operation might be 
able to finish all the necessary details 
in a two-day period. If he does not 
check constantly, the designer or drafts- 
man is likely to spend three days on 
the job requiring only two. One day 
more does not seem serious, but the 
sum of these small increments of time 
can add up to serious losses. The head 
of this department, then, has no choice 
but to check constantly in person, to be 
sure he knows what is going on, or to 
set up a schedule and control system, 
Which will allow him to see the status 
of all his projects at a glance. 

Che supreme test, then, for any sys- 
tem is to ask this question: “Do I 
xnow what is going on in my engineer- 
ing department, and can I supply 
significant project progress information 
without hesitation to anyone who asks 


+ 
Or 


Scheduling 


eduling any operation in the 
“nuineering department comprises the 
ion of a group or a person to 
take an operation and allotting 
n¢ to complete the job. Basically 
t ‘ all there is to overall schedul- 


ing or to group scheduling. But the 
statement is about as practical as say- 
ing that all one has to do to cross a 
river is to build a bridge and walk 
over it. Making up a schedule can be 
a difficult job, the quality of which can 
make or break all subsequent attempts 
at control. However, an honest sched- 
ule is a must. 

There are two kinds or schedules. 
A loose, flexible schedule applies to 
projects or jobs for which engineer- 
ing has no previous performance data. 
For example, during the war many en- 
gineering groups were called upon to 
design equipment not immediately 
identified with the company’s prod- 
ucts. Nash-Kelvinator switched from 
appliances to flying boats, General Mo- 
tors to tanks, and many other compa- 
nies to similar, unrelated products. 
Under these conditions, the chief engi- 
neers had to set up bogeys or target 
dates. These dates were arrived at by 
consultation with the project men and 
representatives of other departments. 
At the end, or even during any one 
phase of the project, the progress was 
checked. If the target dates could not 
be met, they were shifted; but not un- 
til it was clear that by changing men, 
making certain design decisions, or 
adding men, the dates could not be 
met. 

In cases like these, the best way to 
set up a schedule is to place some re- 
sponsibility on the group leaders. Dur- 
ing preliminary design conferences, 
each man has the opportunity to esti- 
mate how long it will take him to turn 
out his work with a given number of 
men and the required facilities. Pos- 
sibly his estimate can be cropped to 
satisfy other extraneous considerations. 
But in the final analysis he has placed 
himself on record and is committed 
to a specific performance. If, later it 
turns out that his estimate is optimis- 
tic, as it sometimes is, the schedule can 
be readjusted. But usually when a 
project has been broken down to fun- 
damental operations, experienced 
group leaders can estimate quite ac- 
curately. A group leader in charge of 
transmissions for trucks, for example, 
can estimate the time required to de- 
sign a tank transmission with fair ac- 
curacy. He is familiar with certain 
design aspects of the projects and has 
a clear conception of design procedure. 

The other kind of schedule, the 
tight, inflexible schedule, works only if 
performance data exists, gathered from 
previous jobs involving the same or 
substantially similar project. Even 
then, factors such as changes in person- 
nel, experience level, engineering 
budget and new design features must 
be considered in setting up the new 
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schedule. As an example, a consulting 
engineering company designed a num- 
ber of industrial standby engine-gen- 
erator sets. After the last design was 
finished, the group disbanded, some 
going into other groups, some leaving 
the company. Several months later the 
company was given the job of design- 
ing another unit for the same client. 
Performance data were available, but 
the men were not. As a result, the new 
schedule chosen was not that for last 
previous schedule, but with the per- 
formance data for the very first design 
handled. The results showed that the 
chief engineer's choice of schedule was 
substantially correct. 

The test for schedules then is to 
ask: “Do I have enough performance 
data to set up a tight schedule, or will 
it be more realistic to set up a bogey 
schedule and revise it as I go along?” 
Any responsible engineer familiar with 
his own circumstances can decide with- 
out hesitation. 


Control 


Assuming that all projects in an en- 
gineering department are underway 
and have been scheduled, tne next 
thing is to keep everything on the track 
and running smoothly. 

The purpose of any control system 
is to enable the chief engineer or group 
leader to tell quickly whether any 
phase of the operation is on schedule, 
behind or ahead of schedule. As dis- 
cussed before, the administrator can 
carry the information around in his 
head; or if there are too many details 
to remember, he can set up a formal 
production control systems, which may 
be rudimentary or more developed, 
depending on the number of control 
factors involved. 

A visual control board can be used 
to good advantage if there are many 
points to check in the process of main- 
taining control. This board is the apex 
of a paperwork production control sys- 
tem and sums up all production data. 
The department head has, in the 
board, a visual record of the progress 
on all projects, what ones are off sched- 
ule and whether anything is being 
done to get them back on schedule. 

A picture of one such control board 
is shown in Fig. 1. Physically the 
board is a grid of punched holes into 
which small pegs can be inserted. Some 
of the pegs are attached to elastic 
tapes that run under the left hand 
panel covering this portion of the 
board. The pegs and tapes can be used 
to set up horizontal lines on the board. 
Other pegs connected to tapes can be 
inserted in the board to make vertical 
lines. In addition, individual pegs can 
be inserted any place on the board to 
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67x-D-d 
67 x-D-e 
67 x-D-f 
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° 


67 x-D-}j 


/ 
/ . 
Peg hole number is 
for comvertience in 
counting off spaces 


record specific information. The board 
shown is called the Produc-Trol Board 
by the Wassell Organization who man- 
ufactures it. 


Scheduling and Controlling a Project 

For discussion purposes, we can as- 
sume a hypothetical aircraft develop- 
ment design project. The engineering 
groups working on the project and 





Engineer 
ing Job 

Group Jobs Number 

Aerod,y - 


Proposal preparation 67 
namics 


Wind tunnel model 
design 

Wind tunnel tests 
Wing, tail, fuselage 
configurations 
Control surfaces 67x-A-¢ 
Special studies 67x-A-f 


67x-A-c 


67x-A-d 


Weights Proposal preparation 67x-W-a 
Weight and balance 67x W b 
Mass balance 67x-W-c 


studic S, etc. 


Proposal preparation 
Wing 

Fuselage 

Landing gear 

Power plant 

Pail 
Communications 
\rmament 

Controls 

Fixed equipment 


Design 


Wing, fuselage, tail, 
landing gear, power 
plant, ete. 


structures 


Static test, vibration, 
flutter and flight test 





status of job 


Fig. 2—Section of visual control board showing scheduling and contr 


some of their jobs follow. The num- 
ber of the project is 67X. 

From previous designs, we can as- 
sume also that sufficient performance 
data is available to schedule each 
group. This includes specifying the 
number of men working on the proj- 
ect, the time allowed for each opera- 
tion, and the starting and finishing 
dates. This is a big job, but not par- 
ticularly difficult provided the sched- 
uling group uses the performance data 
available and avoids wild guesses. 
Performance data may be based on 
pounds of structure per engineering 
man-hour, square feet of drawing per 
man-hour, number of parts per man- 
hour, or any other reliable index that 
has been found to work. Each com- 
pany develops its own units of per- 
formance to measure man-hour output. 
It is sufficient to say that there are few 
companies who cannot work up some 
reliable performance data. 

Returning to the aircraft project, the 
next step is to post the schedule on 
the control board. In Fig. 2 is shown 
the control board setup for one group 
only, the design group. The rest of 
the board setup for other groups is 
the same except that the vertical col- 
umn headings, which break the jobs 
down to successive operations, will be 
different. On the sample board shown 
all jobs have started before August 1, 
hence no starting peg locations are 
shown. The scheduled finish dates, 
however, for each job (such as 67X- 
D-d) are posted using pegs shaped as 
horizontal arrows. In posting the over- 
all schedule for each job on the board, 


Propuct ENGINEERING 


curren? operation 
started 


detailed information relating to that 
job is entered on a job card (see Fig. 
3). This card is put in the cardex on 
the left side of the board and identifies 
each horizontal line on the board. The 
cards overlap so that the last line only 
is seen. Listed on the card is the job, 
the operations involved, the sched- 
uled starting and finish dates, and 
other information needed for job an- 
alysis and future projects. 

Next, the schedules for the current 
operations (for example, Design Lay- 
out on job 67X-D-d) for each job are 
posted. As shown, round pegs are used 
to show the starting and finishing 
dates. Note that the operation sched- 
ule dates shown at any one time apply 
only to the operation indicated by the 
rectangular peg in the current status 
section of the board. 

The next feature is the “today’s 
date’ line, which is advanced day by 
day. If, on any one day, the “today’s 
date” line passes the round peg indi- 
cating when the current operation of a 
job is scheduled to be finished, the 
indication is that the operation is lag 
ging behind schedule. If this hap- 
pens, a follow-up peg can be posted 
to indicate that action must be taken 
on the operation that has fallen be- 
hind. One color follow-up peg can 
be used to call for follow-up action 
and another color follow-up peg 
show that action has been taken. 

If, on the other hand, an operat 
is finished before the scheduled 
the schedule clerk removes the s« 
uled dates for that operation and po 
the scheduled dates for the next 
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FOUR-BAR LINKAGE—Two cranks, a 
connecting rod and a line between the 
fixed centers of the cranks make up the 
basic four-bar linkage. Cranks can ro- 
tated if A is smaller than B or C or D. 
Link motion can be predicted. 














PARALLEL CRANK FOUR-BAR—Both 
cranks of the parallel crank four-bar link- 
age always turn at the same angular speed 
but they have two positions where the crank 











Four-Bar Linkages and Typi 


All mechanisms can be broken down into equivaJent four-bar linkages. They can 
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CRANK AND ROCKER — Following sia 
relations must hold for operation: 


A+B+C>D; At+D+B>C; A+C— 
B<D, and C—A+B>D. 








DOUBLE PARALLEL CRANK—This mec- 
anism avoids dead center position by having 
two sets of cranks at 90 deg advancement. 
Connecting rods are always parallel. Some- 





PARALLEL CRANKS—Sep PARA! 









































cannot be effective. They are used on loco- times used on driving wheels of locomo- control linkage assures eq A has | 
motive drivers. tives, valve openings. 
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NON-PARALLEL EQUAL CRANK— 
The centrodes are formed as gears for 





is rotated upward it imparts motion to 
crank B. When A reaches dead center 
position, the angular velocity of crank 


is not used for complete rotation but 
be used for special control. Inside m DLI 
through larger angle than outside @ 
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passing dead center and can replace B decreases to zero. This mechanism is normals intersecting on extension of oo 
: ellipticals. used on the Corliss valve. axle in cars. 
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DOUBLE PARALLEL CRANK MECHAN- ISOSCELES DRAG _ LINKS—"Lazy- WATT’S STRAIGHT-LINI MECHESM 
4 ISM—This mechanism forms the basis for Tong” device made of several isosceles ISM—Point T describes line rerper Dul 
* the universal drafting machine. links; used for movable lamp support. lar to parallel position of cranks. Mhalf 
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icndustrial Applications 


- cangught of as the basic mechanism and are useful in many mechanical operations. 
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IGHT SLIDING LINK—This is the DRAG LINK—This linkage used as the ROTATING CRANK MECHANISM— 


SLID™ in which a slide is usually used to re- drive for slotter machines. For com- This linkage is frequently used to 
d by cing a link. The line of centers and the plete rotation: B>A+D—C and B<D_ change a rotary motion to swinging 
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Fig. 1—Lubrication system for a centrifugal air compressor, 
typical of installations for high-speed, heavy duty machinery. 
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Bearings and Lu 


Conservative design of journal bearings and lubrication systems 
for high-speed, heavy duty machinery of long life expectancy. 


R. W. McLAUGHLIN 


Director of Development, Carrier Corporation 


TURBINES, two-pole generators, large 
gear sets, heavy motors, centrifugal 
compressors and other heavy high- 
speed machines have bearing require- 
ments that are similar in many re- 
spects. All these machines run at 
speeds from 3,000 to 20,000 rpm. 
Used in power plants or industrial 
installations, they must run continu- 
ously except for possibly an annual 
shutdown for inspection and repairs. 
The life expectancy of such equipment 
is fifteen, twenty, or even thirty years. 
Each machine is more or less a tailor- 
made design. Only a few of any 
specific design are produced, and it is 
uneconomical to build an experimental 
test model. Hence, the machine must 
be somewhat over-designed to make 
certain it will operate satisfactorily 
with not more than a few simple ad- 
justments at the start. 
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Usually it is the bearings and asso- 
ciated elements of such machines that 
are most critical with respect to dura- 
bility. Hence, unit bearing pressures 
must be conservative, bearing clear- 
ances must be ample, size of lubricat- 
ing pipes and associated devices must 
be more than sufficient, oil supply must 
be overabundant and all other allow- 
ances must be correspondingly liberal 
if satisfactory life is to be obtained. 

All machines of the class under con- 
sideration can be grouped in so far as 
power requirements are concerned 
into; (1) Stiff-shaft machines versus 
flexible-shaft machines, (2) low bear- 
ing surface speed versus high bearing 
surface speed machines. The first of 
these considerations affects the bearing 
proportions; the second the lubrica- 
tion provisions. Stiff-shaft machines 
are those having a sufficiently large 
diameter shaft so that the critical speed 
is at least twenty to twenty-five per- 
cent above the maximum operating 
speed. Flexible-shaft machines are 
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the 


The design of a system such as this is covered in detail in 
sizes requift 


various flow rates pipe 
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brication fof; 


those which have critical shaft spe 
below the operating speed. 

in stiff-shaft machines, the diame 
of the shaft is so large that the jour 
must be turned down to take a bear 
of reasonable size. However, 
usually impractical to turn shaft jo 
nals down to diameters that result 
reasonably high unit bearing press’ 
Hence unit bearing pressures are ft 
tively low, ranging from 35 to 40} 
for most machines. The maximum 
rarely more than 100 psi. Ususally 
bearings are square, that 1s, 
length is equal to their diameter. 7 


proportion usually gives sufficient bem 


ing area and also represents the ma 
mum practical length for a heavy t 
bearing. Square bearings also pe 
shorter center-to-center distance 
tween bearings, thereby resulting " 
more compact machine. 
If the journal is designed wit 
diameter appreciably greater than ® 
essary, the surface speed of the ba 
ing and the horsepower friction ' 
is correspondingly greater. Howe 
when journal diameter becomes ™ 
less than half the diameter of the® 
shaft, the proportions begin to " 
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ig. 2—High-speed, heavy-duty machinery design must be conservative to insure long, 


rouble-free operation. Shown above is a centrifugal compressor. 


lolHigh-Speed Machinery 


Also the stresses in the 


Hournal become higher than desired. 


_As an example of bearing calcula- 
ions; assume a centrifugal compressor 
with a rotor weighing 700 lb, running 
at 8,000 rpm. Also assume an allow- 
pble unit bearing pressure of 40 psi. 
ut two square bearings of the same 
ize are used to support the rotor shaft, 
he required bearing area is 17.5 sq. in. 
Hence each bearing has a projected 
prea of 8.75 sq. in. A 3 by 3 in. bear- 
ing is adequate. And the relative rub- 
ing speed of the bearing and journal 
3X  X 8000/720 or 105 fps ap- 
proximately. 

However, the rotor shaft must trans- 
mit ¢! torque required to drive the 
hachine. Hence the journal diameter 
hosen must be stress checked to find 


the shear and torsion stresses 
dey ed are safe. Allowing for stress 
Koncentrations due to discontinuity in 
Shaft diameter and to the keyway cut 
IN the journal extension to accommo- 
dat i¢ motor coupling, the shear 
stré developed should not exceed 
6, st for SAE 1040 steel or 8,000 
St high strength alloy steels. 
Ihe cold clearance between journal 
R( 


and bearing should be from 0.0015 
to 0.002 in. per in. of journal di- 
ameter. The bearing material most 
commonly used is a good grade of tin 
base babbitt, ,', in. or slightly more 
in thickness. Lately some excellent 
lead base bearing metals have also 
been developed. 
Bearing Lubrication 

The probable power loss in the 
bearings must first be calculated to 
determine the amount of lubricant 
required. This is necessary, because 
the lubricating oil often must remove 
the heat of friction plus any heat 
conducted to the bearing from within 
the machine itself. Because it is virtu- 
ally impossible to calculate the amount 
of heat developed by the elements 
that contribute heat to the bearing with 
any accuracy, safe and sane procedure 
is to use the old empirical formula: 


hp loss = 1.945. 1077 & D?7 » 
LX NutyX To7 
where 
D = bearing, dia, in. 


. = length, in. 
N = shaft rpm 
T = inlet oil temp, deg C 
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This formula will give larger horse- 
power losses than generally realized, 
and is based on an assumed oil rise 
temperature in the bearing of 30 F. 
The unit bearing pressure does not 
appear because the effect of loading 
on horsepower loss is small as long as 
oil film lubrication is good. However, 
a given allowable bearing pressure is 
actually incorporated in the dimen- 
sions D and L appearing in the 
equation. 

To simply calculations, Fig. 3 is 
given. The horsepower loss of various 
diameter bearings per in. of length 
can be obtained directly from the 
curves. For a 3 in. dia. bearing oper- 
ating at 8,000 rpm, the curve in Fig. 3 
shows a loss of 0.88 hp per in. of 
length, or 2.64 hp per bearing; or 
5.28 hp total for two bearings. 

The horsepower loss equation is 
based on a lubricating oil having a 
viscosity of 150 Saybolt sec at 100 F. 
The average specific heat of such an oil 
is about 0.47 btu per lb; average 
specific gravity is about 0.9, the weight 
per gallon being 7.5 lb. Hence the 
total gallons per minute of lubricating 
oil required will be 

33 ,000 
0.47 X 778 X7.5 


gpm = 


hp loss 
temp rise, deg F 
12.05 X hp loss 


temp rise, deg F 
Allowing a 30 F temperature rise 
gpm = 2.1 for two bearings 


In machines operating over 400 F, 
allow an extra 15 or 20 percent oil 
flow per 100 F above 400 F. 

To deliver the oil to the bearings, 
the Irbricating oil pressure commonly 
used ranges from 10 psi gage pressure 
on small units to 20 psi on larger 
units, up to 30 or even 40 psi gage 
on the largest machine. For the com- 
pressor under consideration, which is 
a moderately small unit, a gage pres- 
sure of 15 psi controlled by a spring- 
loaded relief valve can be used. The 
pressure switch controlled auxiliary oil 
pump motor will start if the pressure 
drops to 11 psi and will stop if the 
pressure rises to 13 psi. 

The oil line from the pump is con- 
nected to the bearing line just below 
the parting line made by the cap. For 
this 3 3 bearing, 7, & % in. 
deep horizontal chamfered grooves are 
cut in the bearing at the junction of 
the cap and body of the bearing, 
joined by a radial groove over the top 
of the bearing. These grooves stop at 
least 144 in. from the bearing ends. 
If, however, the temperature rise of 
the bearing is too high (greater than 
30 to 50 deg. F), the groove on the 
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Fig. 3—Friction horsepower-loss curves for sleeve bearings. About 0.4 gpm of oil is required per hp loss for 30 F temperature rise 


side opposite the feed can be notched 
out to the end of the bearing to permit 
greater flow of oil over the bearing. 

If it is desired to meter oil to the 
bearing by making it pass through an 
orifice, the size of the orifice desired 
can be calculated from: 


G=40CAV AP (2) 


G = oil flow, gpm 

C = orifice constant, about 0.70 for a 
hole drilled in flat plate 

A = orifice area sq. in. 

P = pressure differential, psi 


This equation is for oil of 0.90 sp gr. 
For water the coefficient changes from 
40 to 38. For liquid of any other 
specific gravity, the coefficient becomes 


38/Vsp er 
Gear Lubrication 


Bearing dimensions and lubrication 
for gear shafts are calculated in the 
same manner as outlined above. In 
addition, oil must be furnished to cool 
the gears. The tooth machine loss 
is approximately one percent of the 
horsepower transmitted, or 10 hp per 
1,000 hp transmitted. Again allowing 
a 30 deg F temperature rise, the oil 
required will be 0.4 gpm per horse- 
power loss or 4 gpm per 1,000 hp 
transmitted. However, because much 
of the oil will not contact the teeth 
if splash or conventional flood lubri- 
cation is used, the preferable method 
is to spray the oil on the teeth as they 
go into mesh, and allow a twenty-five 
percent loss at each meshing point. 
That is, use 5 gpm per 1,000 hp for 
each meshing point. Double reduc- 
tion gears require twice as much oil 
as a single reduction. This is a crude 
approximation and more accurate gear 
oil requirements should be used when 
figures are available. 

Common practice is to direct the 
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gear oil sprays into the teeth as they 
go into mesh. This is practical for 
gears running up to a pitch velocity 
around 8,000 or 10,000 fpm, but on 
higher speed gears, the work done on 
the oil as it goes through the meshing 
of the gear becomes excessive because 
the oil must be squeezed out in such 
a short period of time. On the highest 
speed gears, lower gear temperatures 
and less power losses will be obtained 
if the spray is directed against the 
teeth as they come out of mesh. The 
oil then carries away the heat, which 
has just been generated, and a sufh- 
cient amount of oil is carried around 
back to the meshing point to assure 
good lubrication. 


Other Lubrication Requirements 


In addition to the oil required for 
cooling bearings on a machine, it is 
used also for many other purposes. 
Following is a list of the approximate 
amounts of oil required for accessories 
on machines running from about 500 
to 5,000 hp. Obviously, the smaller 
machines could use less oil, but where 
metering orifices or clearances are pro- 
videde to control the flow, it is im- 
practical to go below certain minimum 
dimensions. Orifices much less than 
*. in. dia clog with scale or foreign 
matter occasionally; and in control de- 
vices, clearances affecting leakage are 
a function of machining tolerances 
and working fits, which have practical 
minimum limitations. 

About 1 gpm is needed for the 
worm wheel. The main oil pump and 
auxiliary oil pump will be self-lubri- 
cating because the bearings are inti- 
mate with the rotors, but an extra 
0.5 gpm might be allowed for the low 
oil pressure protective device and 1.5 
gpm for the oil-cooled shaft seal. The 
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total calculated oil requirement for thi 
centrifugal compressor is: 


Oil-cooled shaft seal........ 1.0+2.0 gpm 
Low oil pressure safety trip. 0.5 
Pilot valve and power piston 
oS Se nee 1.0-2.0 
Overspeed oil trip valve. .... 
Trip piston on throttle or 
non-return valve......... 
Continuously lubricated 
See re 
Worm and wheel (or gears) 
driving oil pump......... 1.01.5 
Journal bearings.......... 2 
Thrust bearing..... <a, 82 
Worm-wheel........... > a 
Low oil pressure trip. 0 
DE BEDI. cc ioioiscai cin wiseiersiere ] 
Only certain of these accessories att 
needed on the machine being discussed 





namely the journal bearing,  thrus 
bearing, worm wheel, low pressure 01 
Trip, and shaft seals. The require 
oil flow to these totals 17.5 gpm, but 
only the journal and thrust bearing: 
add heat due to friction. The 
horsepower loss in these units is 40.2 
hp. In selecting pumps, strainers an¢ 


tota. 


oil cooler, add 25 percent oil to be surt 
there will be sufficient oil available to 
allow for operation at reduced speeds 
abnormal operating temperature cond! 
tions in the machine, oil loss throug! 
worn bearings when the machine 1s ola 
and such unforeseen hazards. Thet¢ 
fore, select oil pumps to provice 17 
1.25 = 21.9 gpm and a cooler t 
remove 36.3 & 1.25 = 45.4 hp 
equivalent to 45 & 2546 = 5,00 
btu per hr. A gear pump of gpm 

capacity will be wn § 
Gear oil pump efficiencies _ 
yuaLty 


great deal, depending upon the 
of workmanship, details of construc 
tion, capacities, pressures, etc. With 
pumps operating at about one-ha! 
cavitation speed and pressures {10% 
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150 to 200 psig, at the discharge, over- 
all efficiencies (shaft input versus 
change of energy in the liquid) of 
50 to 60 percent are readily obtain- 
able. However, for this pump, oper- 
ating at a low discharge pressure, the 
useful work done is small compared 
with bearing and mechanical losses, 
and as a consequence, the efficiency 
will run as low as 30 percent. 

The horsepower required to drive 
such a pump is as follows: 

kp «eee 
Ll (28 Ke 
P = pressure increase across pump, psi 
G = liquid flow, gpm 

overall pump efficiency 

For our example, P = 15, G = 22, 

and ¢ = 0.30. 

15 X 22 
1,720 x 0.30 

This formula hold regardless of 
pump proportions or type except that 
these factors do effect the efficiency. 


w 


hp = = 0.64 hp 


Accessories 


After determining the lubricating 
oil requirements for this unit, we must 
add the items of equipment needed to 
supply the required amount of cool, 
clean oil to the bearings, etc. We 
must also provide the operator with 
means of determining whether every- 
thing is working properly, and pro- 
vide automatic means to prevent the 
machine from running without ade- 
quate lubrication. Following are most 
of the items required: 

1. An oil cooler to remove the heat 
transmitted from the machine to the 
oil. The following facts must be 
known in order to design or purchase 
a cooler. The numerical values in this 


list are either based upon our specific 
example as indicated by parenthesis 
(), or are established from general 
good practice. Such items as rate of 
flow of the cooling water, and the 
allowable water pressure drop, are 
subject to local conditions, of course. 
A. Rate of oil flow, gpm = (22). 
B. Allowable oil pressure drop 
through the cooler = about 5 psi, max. 
C. Oil viscosity. For high speed 
— this should be a light oil 
of about 150 SSU at 100 F, or for a 
geared unit, heavy medium grade with 
about 280 SSU at 100 F. Fig. 4 gives 
the oil viscosities for popular grades. 
D. Temperature of oil entering and 
leaving the cooler and heat removal 
rate. Normally these figures are speci- 
fied as 150 F and 120 F respectively, 
allowing for a 30 F temperature rise 
in the bearing. Actually, since we 
have allowed an oil flow rate of 25 
percent in excess of requirements, this 
will give a somewhat greater value 
than will be obtained if we calculate 
heat loss from 42.42 > horsepower 
loss. However, it is a safe value to 
use since it will allow some margin 
for removal of heat which may be 
picked up from a hot machine by the 
lubricating oil. Heat removal, for ex- 
ample, = (22 gpm) X (7.5 lb/gal) 
< (60 min/hr) (30 deg removal) 
(0.47 sp heat) = 140,000 btu/hr. 
E. Rate of flow of cooling water, 
gpm. A good average value is about 
half the rate of oil flow, which will 
allow less than 30 F temperature rise 
in the water. 
F. Allowable water pressure drop, 
about 5 psi. 
G. Entering temperature of cooling 
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water, also whether fresh or sea water, 
clean or dirty. 

H. Size of tubes, whether remov- 
able tube bundle, how cleaned, type 
and size of oil and water connections. 
It is obvious that for dirty water some 
simple means of cleaning will be 
required. 

2. In order to avoid recirculation of 
foreign material in the oil, a strainer 
or filter must be provided. This 
should preferably be of some cleanable 
type such as a dual basket strainer in 
which the entire oil flow can be put 
through one basket while the other is 
removed for cleaning, or it may be a 
plate type filter, cleaned by turning 
a handle. For finer filtering, other 
types are available. 

3. Oil feed and drain lines of ample 
proportions and rugged construction 
must be provided to conduct the oil 
around the circuit. Maximum allow- 
able velocities are about as follows: 

A. Screwed or flanged iron pipe 
pressure lines, 330 ft per min. 

B. For short streamlined tube feed 
lines, about 450 ft per min. These 
lines must be properly vented and 
should normally be* well sloped so as 
to run perhaps half full. A vent is 
needed, particularly in an elbow at the 
top of a vertical drop because air does 
not seem to clear itself readily from 
this sort of arrangement. 

The type or quality of oil piping 
depends on many things. For ma- 
chines running at temperatures from 
600 or 700 F, and above, where there 
is a hazard of fire if an oil line breaks 
and leaks on a hot surface, it is cus- 
tomary to use welded steel pipe with 
high pressure bolted flanges. For 
low temperature machines, streamlined 
tubing, compression fittings, etc., are 
acceptable. Screwed fittings are not 
popular for most machines of the class 
we are discussing, unless the unit is 
very small. For 22 gpm, using welded 
pipe for the main oil feed line, the 
size will be 13 in. (See Fig. 5.) 

4. When an auxiliary oil pump and 
regulating valve or switch is required, 
several choices are available. If the 
main unit is steam-driven, either a 
steam-driven or motor-driven auxil- 
iary oil pump can be used, either of 
the reciprocating, centrifugal or posi- 
tive displacement rotary type, depend- 
ing on the choice of the user. Steam- 
driven auxiliary pumps are controlled 
normally by a pressure operated regu- 
lating valve in the steam line, with 
its. diaphragm connected to the oil 
pressure line. Upon start-up it will 
run at full speed. As the main pump 
driven from the main unit shaft in- 
creases in speed, building up oil pres- 
sure, the regulating valve will gradu- 
ally slow down the auxiliary pump, 
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attempting to maintain the pressure 
constant, but. a little less than the 
normal operating lubricating oil pres- 
sure. Thus, before the main unit 
reaches full speed, the auxiliary pump 
will be shut down. 

With a motor-driven pump operated 
by a pressure switch, the switch must 
have considerable lag, or pressure dif- 
ference, between starting and stopping 
pressures. During start-up, this type 
of pump will run at full speed until 
the main pump has brought the pres- 
sure up to a couple of pounds in ex- 
cess Of normal operating pressure, at 
which point it should cut out. The 
pressure will suddenly drop several 
pounds and the switch must not start 
the pump again at this pressure, or it 
will be constantly cutting in and out. 
A motor-driven pump should have a 
capacity slightly under the normal full 
speed unit requirements in order that 
the pressure change will not be too 
great when this pump starts or stops. 

5. A number of little items are re- 
quired to complete the system. It must 
have an adjustable automatic relief 
valve to bypass back to the tank any 
oil pumped in excess of requirements. 
Pressure gauges and thermometers for 
the operators must be located at critical 
points in the system. It is customary 
to provide a low oil-pressure safety- 
trip device, which will automatically 
shut down the main unit, should the 
oil pressure fall to a point lower than 
the safe operating value. The aux- 
iliary oil pump should start up and 
supply the oil, but the safety trip also 
is desirable on large units. 
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Fig. 5—Pipe size selection curves. Oil pipe velocities should not exceed recommended 
maximum values shown and selection of pipe size should be based on that fact. 





Bronze Coating Doubles Life of Steel Gears 


IN A REPORT distributed by the Office 
of Technical Services, a casting process 
for the coating of steel gears with 
bronze is described as one of the most 
interesting and important develop- 
ments in the German nonferrous 
foundry industry. 

A shortage of tin led to this de- 
velopment. Although production was 
more expensive, the Germans claimed 
that bronze-lined gears had greater 
strength, longer life, and were gen- 
erally superior to solid cast gears, 
especially for military equipment 
where great shock was exerted. 

Investigators for the British Intel- 
ligence Objectives Subcommittee vis- 
ited Germany in 1945 to examine 
copper-base, nonferrous sand foun- 
dries. It was discovered that sand foun- 
dries had been somewhat relegated to 
the background in Germany because 
of the shortage of tin and _ nickel. 
Using both static and centrifugal meth- 
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ods, the Germans had concentrated on 
lead-bronze linings for the manufac- 
ture of bearings for the military forces. 

For example, at the firm of Braun- 
schweiger Huttenwerke G.m.b.H. at 
Braunschweig-Melverode, a process for 
producing bronze-coated steel gears 
for rear axles was started in 1937. 
Solid bronze gears were said to have 
a life of approximately 50,000 kilo- 
meters. This figure was raised to 100,- 
000 kilometers by the adoption of 
bronze-coated steel gears. 

Gasheated furnaces were used for 
melting. The gear was placed in a 
grey cast iron mold lined with fire- 
clay and heavy iron ring placed on top. 
The special-type bronze was cast into 
the annulus between the gear and the 
container. After cooling, the gear with 
attached bronze coating was removed 
and packed in a graphite sand mixture. 
This was followed by diffusion heat- 
treatment and final machining. 


In general the British investigators 
thought the Germans to be ahead of 
United Kingdom manufacturers in the 
perfection of centrifugal casting tech- 
niques, especially in the production o! 
long, small-diameter parts on hott 
zontal machines, and long heavy-set: 
tion bushings on vertical machines 
Germans seem, as far as possible, to 
have abandoned ordinary copper-base 
sand casting during the war, except fot 
such parts as could not be produ ed in 
lead-bronze or by centrifugal methods 

Report PB-34011, entitled “Ger: 
man Non-Ferrous Foundry Industry 
sells for $3.50. Orders should be a¢- 
dressed to the Office of Technical Serv- 
ices, Department of Commerce, Wash- 
ington 25, D. C. An additional OTS 
report on the same subject (PB 1750. 
“Bronze Coatings on Steel Gears 1 
Germany,” by Sam Tour, 50 cents) caf 
be obtained from the Library of Con 
gress, Washington 25, D. C. 
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Permanent Magnet Stability—Il 


Effects of mechanical shock, impact, vibration, and reluctance changes in the magnetic 


circuit of the flux output 


of permanent magnets. Thermal and a-c demagnetization 


stabilization treatments shielding methods, and nature of air gap flux density 
changes caused by external fields acting on permanent magnets are discussed. 


R. J. STUDDERS 
Metallurgy Division 
General Electric Compan; 


EFFECTS OF STRUCTURAL CHANGE and 
mperature change on the constancy 

i the flux output of permanent mag- 
nets, and the significance of metallurgi- 
al stability, magnetic stability and 
Curie Temperature as characteristics of 
permanent magnet materials were dis- 
cussed in Part I of this article, see 
PropUCT ENGINEERING, November, 
1948, p. 131. 

It has long been known that a mag- 
netized bar of steel becomes demag- 
netized when subjected to vibration or 
impact. Permanent magnets, in much 
the same manner, become demag- 
netized under the influence of me- 
chanical shock. After a magnet is 
magnetized, and the magnetizing field 
removed, its domains retain a certain 
amount of alignment, as indicated by 
its value Or remanent induction, in the 
direction of the magnetizing field. 
Mechanical shock tends to reorient 
some of these domains in a random 
manner, and so becomes a demagnetiz 
ing influence. 

The data given in Table IV and Fig. 
7 seem to indicate that the degree of 
demagnetization depends largely upon 
the coercive force, or the tenacity with 
which the domains are held in the 
alignment given them by magnetiza- 
tion. This deduction is by no means 
conclusive, but the earlier quench- 
hardened alloys, with a relatively low 
coercive force, seem to be much more 
susceptible to demagnetization by me- 


chant al shock than the present day 
‘iffusion hardening alloys as exempli- 
hed by the Alnicos. 

_In Fig. 7 are shown the relative re- 
‘stance to demagnetization resulting 
‘rom impact for specimens of Alnico, 
46 | nt cobalt, and tungsten magnet 
stec These data were obtained by 
“ropping magnetized bars a distance 
of neter onto a wooden platform; 
» struck the platform on end. 

* 


s were 10 in. long and 4 in. 
n cross-section. The curves of 


Fig ndicate that the decrease in air 
ga « 1s gradual; the changes are 
‘xponcntial in character and approach 
in values for the cobalt and 
I Pre I 
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Table IV—Results of Impact on Alnicos 


Percent Remanence Retained by 
No. of Impacts 

Alnico | \lnico 2 \lnico 3 Alnico 4 Alnico 5 

20 100 100 100 99 7 *100 
50 100 100 100 99.7 99.9 
100 99 2 100 100 99.7 99 OS 
200 99 2 100 100 99 7 FQQ & 
300 99.2 *100 99 8 99.7 99 6 
500 *QQ 2 100 99 6 99 7 99 § 
750 99 2 *Q9Q 2 99 6 99 7 *QOQ 5 
1000 *99 0 99 2? 99 6 *QQ 7 *QOQ 5 


* Indicates region where bars cracked or broke. 
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Fig. 7—Comparison of magnetization retained by three magnet alloys after repetitive 
impact. These data were obtained by dropping magnetized bars onto a wooden platform. 


tungsten steels. The total amount of cps fora period of forty minutes. The 
change depends largely upon the mag- following remanence losses were 


nitude of the repeated mechanical noted: 

shock. Remanence Loss, 
In Table IV are given results ot Rg Percent 

the same impact test for various grades 35o cana. siete 00 

of Alnico. Plmene $6606 os tusabe eae 
As indicated in Table IV consider- Alnico 2....... ee 0.33 

able breakage and cracking occurred In another type vibration test with 


in the impact test. With the Alnico one end of the magnet securely 
type alloy it appears that physical prop- clamped, and a displacement of the 
erties will limit its use under condi- free end of 0.25 mm at frequencies up 


tions of impact, rather than the amount to 120 cps for 1.5 hr, the following 
of demagnetization it suffers. remanence losses were detected: 

In one vibration test, conducted to Remanence Loss, 
indicate the magnitude of the rem- Rage a — 
anence loss, magnet specimens were ae aa 148 
vibrated with a total displacement of Alnico 2......... 0.81 
0.050 in. at frequencies from 10 to 50 These tests are by no means con 
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Fig. 8—Increase in the coercive force of a 
Cunife magnet alloy as the external ten- 
sion on the specimen is increased. 


clusive, but most materials do not ex- 
hibit large losses when exposed to such 
vibrations. 

The problem of stabilization against 
the demagnetizing influence of me- 
chanical shock has had little attention, 
because it is seldom encountered when 
using high coercive force — 
hardened alloys. The advantage of 
these alloys is apparent. They should 
be utilized if possible where conditions 
of severe mechanical shock exist 

There are two types of stabilization 
that may be employed where necessary. 
One includes a thermal treatment or 
a-c demagnetization that reduces the 
amount of air gap flux change. The 
particular treatment must be arrived at 
by trial and error with the application 
in question. In the second method the 
apparatus, before it is calibrated and 
put into service, is operated under serv- 
ice conditions of mechanical shock un- 


til the air gap flux is stabilized. The 
conditions of mechanical shock vary 


so widely that each application must 
be treated as a special problem. 

In the discussion of structural stabil- 
ity in Part I of this article, it was men- 
tioned that mechanical work and plastic 
deformation generally alter the exist- 
ing internal crystal orientation of the 
workable magnet alloys. Closely allied 
with this type of change, are the alter- 
ations in the magnetic properties of 
these materials under external tension 
and pressure. 

Numerous investigations have been 
conducted on the effects of external 
tension and pressure upon the mag- 
netically soft materials. H. Neumann, 
A. Buchner and H. Reinboth (See 
Zeitschrift fur Metall Kunde, Vol. 29, 
June 1937, pp 173-185) were the first 
to conduct such tests on permanent 
magnet materials. Under the condi- 
tions of their tests, these authors re- 
ported a marked increase in the co- 
ercive force of a Cunife magnet alloy 
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as the tension was increased on the 
specimen. Fig. 8 taken from the work 
of these authors, demonstrates the 
shifting of the demagnetization curve 
under increasing tension, with the 
curves taken with the axis of magneti- 
zation in the direction of the applied 
load. 

The predominate increase in Co- 
ercive force is evident from this series 
of curves. After the load was re- 
moved, the initial magnetic properties 
reappeared even though the applied 
load had caused considerable elonga- 
tion of the ribbon specimens. 


External Magnetic Fields 


Permanent magnets often operate 
in the vicinity of external magnetic 


fields, such as those set up around high 
current carrying conductors, arcs or 
coils. As is to be expected, these fields 
profoundly affect the air gap flux sup- 
plied by the permanent magnet unless 
proper precautions are taken to mini- 
mize their effects. 

When the effective strength of an 
external field acting on a permanent 
magnet is known, the effect on the 
magnet flux output may be determined 
from the demagnetization curve. The 
effect of the field either while acting 
on the magnet or after the field has 
been removed may be determined, 
equally as well. 

The term effective field strength is 
used advisedly, for it must be remem- 
bered that inserting any magnetic ma- 
terial with a large permeability into a 
uniform magnetic field tends to change 
or distort the external field pattern. 
The field set up by the magnet inter- 
acts with any externally applied field. 
The resultant external field strength 
acting on the magnet, therefore, may 
be quite different from the original 
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Fig. 9—Demagnetization curve of a per- 
manent magnet and change of operating 
point caused by a d-c demagnetizing field. 
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external field strength. This phenon§ int 
enon is sometimes referred to as th Pe th 
4 with th 
end pole effect. The fields set up bil as the 
° L a . 
alternating currents can be treated , dux der 
x : z i BI C 
d-c fields, applied with the polaris 9 aint 
reversed on successive applications, #4. min 
the frequency of the alternating fielj he fel 
is low enough to avoid serious edd ——: 
current effects. ea 
: . lensity 
The nature of the flux densi) sat 
changes caused by external fields cag von Nn 
be conveniently studied with the aid off oain s2 
the demagnetization curve for the ma sialaotis 
net material. ” Busth 
; C ic he , rT 
In Fig. a Is shown a ty} feld ha 
magnetization - of a r NH shat of 
oO =f > S je f yt mM 
magnet material. Assume that a mag title fu 
=| cE * ‘ . y . nT { If iC¢ 1 per ; 
netic circuit cont — A saturated per itv of t 
. o 5+ rap ce é 
manent magnet, has an air gaj to exter 
responding to the permanence “aan 
> a. i ecreasi 
XO If the magnet is initia fest fe 
urated, the intersection at point 4 pon th 
the air gap or permanence line with nd 
the demagnetization curve represent} sable 
the operating point of the magnet anf vfes 
the flux density in the magnet. Novf je ar 
apply a d-c demagnetizing field off. dete 
field strength H, the operating poin' Upoi 
then moves down the demagnetizatioif j,. op 
curve to some point 6 dependent upo Joma or 
the strength of the applied field. Fro: teces 
Fig. 9 it is seen that while field H tenes ' 
acting, the flux density in the magne§ joint + 
decreases by an amount A B as shows loop to 
If this external demagnetizing fiel§ me a 
1S removed, the operating point of th field is 
magnet will not return to its origin the ma 
position along the demagnetizatiof netized 
curve, but will recoil along a mind .y4]] 
hysteresis loop until it again intersech first fe 
the original permanence line. For & negligi 
ample as shown in Fig. 10, when thf comme 
external field A H is removed the oP} treated 
erating point moves from point b d-c fie’ 
position while the external field isac} The 
ing, along the minor hysteresis loop tf satura 
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Fig. 10—Movement of operating PEF, 
along a minor hysteresis loop when ©f yi) 
ternal field is removed from magnet Buin. . 
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henom 


, point c, the intersection of this loop 
as th 


with the citcuit permanence line XO. 
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up bas the external field is removed the 
ated fl ux density of the magnet increases by 
polari ». amount determined by the slope of 
‘Ons, ‘Mi the minor hysteresis loop. Yet when 
'§ Nell the field is completely removed, an 
‘Sede wverall decrease A B occurs in the flux 
lensity of the magnet from its orig- 
‘Si inal saturated value. The flux density 
Ids caf ings A B can be recovered only by 
ud of ;oain saturating the magnet by remag- 
AC Mae netization. 
Further application of an external 
ch eld having a strength no greater than 
naneng that of the original field A H causes 
4 Mae# \ittle further decrease in the flux den- 
cd ped sity of the magnet. Repeated exposures 
P COMB to external fields result in further small 
inf jecreases in flux density, because the 
“first few minor loops do not close 
4 Of upon themselves. These minor loops 
< Wiftend to approach asymptotically a 
Present table condition. After five or six 
et ane veles the minor loop will be retrace- 
_ Nov ble and no further flux change will 
held Ol be detected. 
1S Poll Upon application of an a-c field, 
CtiZato"h the operating point moves down the 
‘Nt UPOM demagnetization curve and then re- 
1. Fron traces. a minor hysteresis loop many 
‘ld H times. When the field is removed the 
Magnet point recoils along the minor hysteresis 
5 shows loop to the permanence line much the 
ing fiel¥ same as shown in Fig. 10. If the a-c 
it of th field is applied for any length of time 
orlgin’s the magnet takes on a cyclically mag- 
ctizallok netized condition and the further 
a ming small decreases encountered on the 
ntersec# first few d-c field applications will be 
For © negligible. For practical purposes, the 
vhen thi common 60 cycle a-c field can be 
i the oP} treated the same as repeatedly applied 
int 2, i d-c fields of the same field strength. 
Id isa} The amount of flux change in a 
S loop (Of saturated magnet when an external 
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Fig. 12—Relative resistance of three permanent magnet materials to demagnetization 
by stray fields. Field was computed from current flowing in the solenoid. 


field is applied, either while the field 
is acting or after it has been removed, 
depends to some extent upon the total 
reluctance of the magnetic circuit. In 
some materials an external field can 
have a widely varying effect, depend- 
ing upon the location of the intersec- 
tion of the circuit permanence line 
with the demagnetization curve, espe- 
cially in anisotropic materials operat- 
ing near or below the knee of their 
demagnetization curve. 

This same effect is noticed for re- 
luctance changes as is shown in Fig. 
11, where it is seen that a small ex- 
ternal field H causes little flux change 
in a magnet operating on permanence 
line XO. The same field applied to 
the magnet operating on the perma- 
nence line YO causes a considerably 
greater decrease in the flux density of 
the magnet. This decrease is particu- 
larly objectionable in magnet applica- 
tions where large reluctance changes 
or large external fields are encoun- 
tered. 

A brief discussion here will answer 
the question: What is the limiting 
field strength that may be applied be- 
fore a permanent magnet will supply 
no useful flux? A material’s resistance 
to demagnetization under various con- 
ditions of an external field is largely 
a function of the coercive force H,, 
and the relaxation coercive force H,,. 
While an external field is acting on 
a permanent magnet, its coercive force 
H, is the externally applied field 
strength that will reduce the resultant 
magnet flux density to zero. In other 
words, while a field equivalent to H, 
is acting on a permanent magnet no 
flux will be supplied to an air gap. 

If an external field greater than H, 
is acting, the polarity of the magnetic 
field supplied by the magnet will be 
et When such an external 
field is removed the magnet will as- 
sume its original polarity if the ap- 
plied field did not exceed the relaxa- 
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tion coercive force H,,. In many 
magnet materials the values of H, and 
H,,. are nearly equal, but for materials 
such as the Heussler alloys the differ 
ence is considerable. 

On the other hand, if an external 
field ‘strength equivalent to the relax- 
ation coercive force H,,. is applied and 
then removed, the magnet will be com 
pletely demagnetized and will suppl) 
no flux. A field strength larger than 
H,, will leave the polarity of the 
magnet permanently reversed when 
such a field is removed. The ultimate 
resistance to demagnetization is a func 
tion of the relaxation coercive force 
H,.,. Fig. 12 shows the relative re 
sistance to demagnetization of long bar 
specimens of three permanent magnet 
materials. The specimens were held 
in a 60 cycle a-c field for one minute. 
The field was computed from the cur- 
rent flowing in the solenoid and thus 
does not represent the actual field 
acting on the magnet. 

Available data are scarce on the per 
formance of magnet materials under 
the influence of high frequency ex 
ternal fields. I. F. Kinnard and J. H. 
Goss (See AIEE Transactions, 1941, 
Vol. 60, pp 431-439) and G. J. Wey 
(See AIEE Transactions, 1941, Vol. 
60) have conducted experiments, with 
watt hour meter magnets, on the 
effects of rapid and repeated surge 
conditions similar to the fields en- 
countered from lightning discharge 
currents. 

The experiments show that the 
metallic permanent magnet materials 
are to some extent self-shielding 
against the effects of surge conditions. 
and exhibit continuing demagnetiza 
tion with each successive surge for 
fourteen or fifteen surges, after which 
no further demagnetization is noticed 
for surges of the same magnitude 

An explanation of this behavior is 
not difficult. The effect of the first 
surge is limited to the outer shell of 
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material. When the field caused by 
the first surge is removed, the mag- 
netized interior of the magnet imme- 
diately remagnetizes the outer shell and 
the magnetization of the whole magnet 
is reduced. On successive surges the 
external field penetrates deeper and 
deeper into the magnet further reduc- 
ing its magnetization, until the fields 
resulting from the eddy currents in 
the penetrated layer are large enough 
to prevent further penetration by the 
external field. 

The tests on nonmetallic Vectolite 
by I. F. Kinnard and J. H. Goss (See 
AIEE Transactions, 1941, Vol. 60, pp 
131-439) show that these effects are 
dependent upon the conductivity of the 
magnet material. The oxide magnet 
was demagnetized by the initial surge 
but showed little further demagnetiza- 
tion after repeated surges of the same 
magnitude. The amount of demagneti- 
zation suffered by the materials tested 
was shown to be an inverse function 
of the coercive force. With a wider 
range of alloys, demagnetization under 
surge conditions is probably more pre- 
cisely a function of the intrinsic co- 
ercive force or relaxation coercive 
force. 

For magnet materials having a low 
intrinsic coercive force, electromag- 
netic shielding limits the penetration 
by external fields and allows these ma- 
terials to compare more favorably with 
those of higher coercivity. This ad- 
ditional shielding is obtained by de- 
positing on the surface of the magnet 
a thin layer of a high conductivity ma- 
terial such as copper. The protection 
afforded by the copper coating against 
large demagnetizing fields is notable, 
but its effectiveness is diminished if the 
magnet is not completely or uniformly 
covered. Chrome steel magnets thus 
shielded have made possible a more 
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Fig. 13—Demagnetization curve of a fully 


saturated permanent magnet material. 
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stable and accurate watt hour meter. 

Another method, referred to as mag- 
netic shielding, is sometimes used to 
protect a magnet from the full influ- 
ence of an external field. It is based 
upon the fact that a ferromagnetic ma- 
terial surrounding a magnet shunts off 
much of any existing external field. 

If a soft steel ring is placed in a 
uniform magnetic field, there will be 
little effect resulting from the field 
inside of the steel ring. This screen- 
ing or shielding effect is utilized in 
many sensitive instruments. To arrive 
at the set of conditions, however, that 
afford maximum protection by any 
shielding method is still a matter of 
experiment. 

To reduce the total flux density de- 
crease and to avoid any irreversible 
flux decreases caused by the action of 
external fields, the magnet can be 
given an demagnetization, or 
knockdown as it is sometimes called. 
Since a-c fields leave a magnet in a 
cyclically magnetized condition, and so 
exhibit maximum stability, they are 
usually preferred for stabilization pur- 
poses rather than d-c fields. If the 
effective maximum strength of the ex- 
ternal fields that will be encountered 
in service are known, a field as great 
or preferably slightly greater is used 
for the a-c knockdown. 

The flux density remaining in a mag- 
net after receiving a knockdown treat- 
ment can be closely calculated by fol- 
lowing a simple procedure. Take as 
an example a fully saturated magnet 


a-cC 


that is to be stabilized against the 
effects of an external field of 200 
oersteds. In Fig. 13 the demagnetiza- 


tion curve for the magnet material is 
shown with the magnet operating in 
the fully saturated condition on its 
permanence line XO at point a. First 
construct a tangent to the demagnetiza- 
tion curve at its intersection with the 
induction B axis. When specific in- 
formation is not available on the slope 
of the minor hysteresis loops, they may 
be assumed to be approximately par- 
allel to this tangent. For simplifica- 
tion, also assume that the minor loop 
is a straight line. 

Next on the demagnetization curve 
select a point separated from the per- 
manence line XO by a distance repre- 
senting a field of 200 oersteds in a di- 
rection parallel to the H axis of the 
demagnetization curve. This proced- 
ure is shown in Fig. 13; through the 
point on the H axis representing 200 
oersteds a line is drawn parallel to the 
permanence line XO that intersects the 
demagnetization curve at point b. 
From point b, the minor hysteresis 
loop is drawn parallel to the tangent 
constructed earlier and extended until 
it intersects the permanence line XO 


Propucr: ENGINEERING — 





at point ¢: 
net is stable, 
suffered 


In this condition the mag 


no further loss will bs: 
upon exposure to 


field larger than 200 oersteds acts or 
the magnet, a further irreversible los 
will be suffered. 

Nearly the same stabilizing 
outlined in the preceding disc 
may be obtained by increasing the re 
luctance of the circuit in such man 
ner that the magnet will operate or 
the desired minor hysteresis loop. Thi 
result usually may be obtained | 
simply increasing the air gap in the 
magnetic circuit, returning it to its 
original dimensions, and repeating the 
operation several times. 

Again it must be emphasized that 
while stabilizing techniques wi 
greatly minimize flux change caused 
by an ‘external field, they will not com. 
pletely nullify flux changes that occur 
as the external field is acting. Th: 
magnitude of such changes depend 
upon the slope of the minor hysteresis 
loop of the magnet material. 


effect 


ussion 


Reluctance Changes in Magnetic 
Circuit 

Many permanent magnet and per 

manent magnet assemblies exhil vit flur 

changes that are not directly the re 

sult of the influences mentioned thu 


far, namely: Structural changes, tem 
perature changes, mechanical  shoci 


and stray magnetic fields. 

Flux changes can also result fror 
reluctance changes i in the magnetic ci 
cuit. Air gap variations resulting fron 
the expansion or contraction of metals 
mechanical shock or vibration, an 
unwitting variations by the human ele 
ment are the chief causes of reluctance 
change. It is possible for reluctanc 
changes to occur gradually and _ thus 
give the false impression that the re 
sulting flux changes are a function 0! 
time. 

The effects of reluctance chang 
such as variation of the circuit air gap 
can be easily explained by followin: 
the performance of a magnet on It 
demagnetization curve such as show! 
in Fig. 14 (A). Point 1 represent 
the operating point of a saturat ted mag 
net, with an air gap in the circuit cor 


responding to the — ice liné 
XO. As the air gap is incr eased the 
operating point of the magnet move 
downward along its demagnetizatio! 
curve to point 2, or until it meets t 
permanence line YO of the enlarge 
gap. The decrease in flux density © 
curring in the magnet is measured 
the difference between the value oF 
duction B for point 1 and hat fj 


point 2 on the curve. 
Continuing, if the 
returned to its original dime 


air gap 1s 0 
10n th 
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field 
strengths less than 200 oersteds. If ; 
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operating point of the magnet does 
not move back up the demagnetiza- 
tion curve, but recoils along a minor 
hysteresis loop until it intersects the 
original permanence line XO of the 
original air gap. This behavior is 
shown in Fig. 14 (B), where the op- 
erating point is initially at point 2, its 
position as caused by the influence of 
the enlarged gap. As the gap is re- 
turned to its original dimensions the 
operating point moves along the minor 
hysteresis loop to point 3, the inter- 
ection of this particular minor loop 
with the original permanence line XO 
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of the magnet. 

To illustrate a frequently encoun- 
tered phenomenon further suppose 
that the magnet, after being exposed 
‘0 one cycle of reluctance change and 
without remagnetization, is again sub- 
lect to the same open circuit condition 
as represented by the permanence line 
YO of Figs. 14 (A), (B) and (C). 
In | :. 14 (C) as the gap is increased 
for the second time, the operating 
Point moves downward along a minor 
loop that does not form a closed loop 
it point 2. The loop now intersects 
Prot 


Fig. 14—Demagnetization curve and analysis of the effects of repeated cycles of 
reluctance change on flux density, such as results from variation of circuit airgap. 


the permanence line at point 4 some 
distance below point 2. As a result, 
a further decrease occurs in the flux 
density of the magnet under open 
circuit conditions that is recoverable 
only upon remagnetization. 

This decrease can be measured by 
the difference of the B ordinates of 
points 2 and 4. If the circuit is re- 
turned again to the closed condition 
represented by XO the same phenome- 
non occurs. As shown in Fig. 14 (D) 
the points 3 and 5 are some distance 
apart. Repeated opening and closing 
of the circuit between the two perma- 
nence lines XO and YO as shown in 
Fig. 14 (D) results in a progressively 
decreasing flux density change in the 
magnet. After five or six such cycles 
no further change will be noticed and 
the minor loop will be retraceable. 

This phenomenon of the initial ir- 
reversibility of the minor hysteresis 
loop occurs frequently in the use of 
permanent magnets. As a general rule 
the initial minor loop is not retrace- 
able regardless of the nature of the 
particular influence that causes the 
magnet to operate on the minor loop. 
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For practical purposes, to be retrace- 
able the magnet must be in a cyclic 
magnetized condition, that is, it must 
be subjected to the magnetizing or 
demagnetizing influence several times 
before the flux will remain constant 
after an exposure to the influence. 

The fact that the minor hysteresis 
loop is not initially retraceable may 
be demonstrated by two simple experi- 
ments. In the first, a steel keeper is 
placed across the poles of a fully mag 
netized C shaped magnet, and the 
force necessary to pull the keeper 
straight off the magnet poles is meas- 
ured. 

On the initial removal of the keeper 
a force is needed that is somewhat 
greater than that necessary on subse- 
guent removals. The force necessary 
decreases successively after each re- 
moval, until after the fifth or sixth 
the force required becomes constant. 
The greatest percentage of decrease in 
the force necessary to remove the keeper 
occurs between that of the first and 
second removals. The force or pull is 
proportional to the square of the flux 
density at the magnet poles. There- 
fore, the difference in the force neces 
sary on successive removals corresponds 
to the difference in the values of in- 
duction B between points 3, 5, and 7 
of Fig. 14 (D) if the permanence line 
XO is close to the B axis. 

A second test will demonstrate the 
performance of a magnet on its minor 
loop. This test requires a steel yoke 
as shown in Fig. 15 with a small air 
gap and an instrument to measure the 
flux in the gap. A fully magnetized 
magnet is inserted into the yoke as 
shown and the flux developed in the 
air gap measured. Then the magnet 
is removed completely from the yoke 
and then reinserted and the flux again 
measured in the air gap. This removal 
and insertion of the magnet is con 
tinued until the air gap flux remains 
the same for a number of insertions. 
Much the same as in the first demon- 
stration, the flux in the gap decreases 
until after the fifth or sixth insertion 
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Fig. 15—Steel yoke used to demonstrate 
the performance of a magnet on its minor 
loop. Flux in the airgap is measured. 
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after which the flux remains constant. 
The greatest decrease also occurs be- 
tween the first and second insertions. 

In each of these two experiments, 
the phenomenon may be shown more 
directly by measuring the flux density 
of the magnet in the repeated open cir- 
cuit conditions. Between each of the 
first few removals in the first experi- 
ment, and before each of the first few 
insertions in the second, this same 
decrease in flux density is found, and 
corresponds to the difference in the 
values of induction B for points 2, 4, 
and 6 of Fig. 14 (D). 

The amount of flux change depends 
upon the amount of reluctance change 
and the characteristics of the material, 
its demagnetization curve and minor 
hysteresis loops. As has been shown, 
four kinds of flux change may be en- 
countered with reluctance change in a 
magnetic circuit: 

1. A single increase in the reluc- 
tance of a magnetic circuit containing a 
saturated permanent magnet will force 
the operating point of the magnet 
down its demagnetization curve and 
cause a corresponding amount of de- 
magnetization. 

2. A single decrease in reluctance 
of a magnetic circuit containing a sat- 
urated magnet will cause the magnet 
to recoil on a minor hysteresis loop 
and will result in an increase in useful 
flux. 

3. A reluctance varying between 
specific limits, in a circuit containing a 
saturated magnet, will cause a decrease 
in useful air gap flux after each suc- 
cessive cycle of reluctance change until 
the magnet has reached a cyclically 
magnetized condition. The greatest 
loss will occur with the initial reluc- 
tance increase. 

4. Finally, after the magnet is in a 
cyclically magnetized condition, the 
useful air gap flux will vary with the 
reluctance, by an amount that will de- 
pend upon the slope of the minor 
hysteresis loop. For any particular cir- 
cuit reluctance, within the limits used 
to put the magnet in the cyclically 
magnetized condition, the air gap flux 
will be constant. In most work it is 
assumed that the minor hysteresis loop 
is a straight line. If the reluctance 
variations are large, a small difference 
in air gap flux may be detected as the 
reluctance increases and as it decreases 
because the minor hysteresis loop is not 
a straight line. 

With a clear understanding of the 
effects of reluctance changes as exem- 
plified by air gap variations, the meth- 
ods used to stabilize a permanent mag- 
net against such changes are probably 
self-evident. Essentially the magnet is 
brought into a cyclically magnetized 
condition, before it is put into useful 
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service, by either of two methods that 
are essentially the same. In the first, 
the saturated magnet is subjected a 
number of times to reluctance change 
as large or slightly larger than the 
maximum change the magnet is ex- 
pected to encounter in its anticipated 
service until the irreversible changes 
have occurred. 

As an «lternate method, an a-c de- 
magnei:."...on may be applied to the 
saturatc | 1iagnet that will avoid the 
irreversib'e changes, as described in the 
previous discussion, and leave the mag- 
net in a cyclically magnetized condi- 
tion. C magnets, which are used to 
supply a specific putt or a positive 
snap action and that are not exposed 
to other demagnetizing influences, may 
be subjected to closed circuit condi- 
tions a number of times by shorting 
their poles with a steel keeper until a 
constant pull is obtained. Or in a 
quicker and more preferred method, if 
other demagnetizing influences are to 
be encountered, the magnet is sub- 
jected to a controlled a-c magnetic field 
of sufficient strength to give the proper 
stability and constant pull. Magnets 
like that shown in Fig. 15, before 
they are put into service, may be in- 
serted and withdrawn from the steel 
yoke a number of times until the air 
gap flux becomes constant or given the 
proper a-c demagnetization. 

In many applications, where the 
magnet operates under essentially static 
conditions no stabilization is required, 
as any reluctance change will neces- 
sarily be small and inconsequential. 
Under dynamic operating conditions, 
stabilization removes only the flux 
changes that are not fully reversible 
with reluctance change and does not 
seriously affect the reversible flux 
changes with reluctance, which are in- 
herent in a permanent magnet material 
and which depend upon the minor 
hysteresis loop. 

After a magnet has been magnetized 
and stabilized, either alone or in a 
magnetic assembly, it must not be 
touched along its surface with a ferro- 
magnetic material; if touched flux will 
be diverted from the useful air gap. 
Touching or approaching the magnet 
with a magnetic material sets up con- 
sequent poles on the magnet surface, 
destroys the stable flux pattern within 
the magnet, and demagnetizes the 
magnet thus converting some useful 
air gap into useless leakage flux. Re- 
magnetization is necessary to remove 
these consequent magnetic poles. 


Summary 


External magnetic fields, reluctance 
change, temperature change, mechani- 
cal shock and structural change are the 
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most common causes of flux change jp 


permanent magnets. All permanent 
magnets in useful service are affected 
in some degree by these disturbing in. 
fluences, if their magnitudes are known 
the performance of the magnet can be 
closely calculated. 

Exhaustive performance tests indi. 
cate that sadn precipitation hard. 
ened magnet materials are structurally 
stable over a wide temperature range, 
With proper tempering treatments 
even the quench hardened alloys may 
be rendered stable in a limited tem- 
perature range. 

No flux change is caused directly by 
the passage of time. Any of the in. 
fluences discussed may act gradually or 
periodically and thus cause a corres. 
ponding gradual flux change in an 
unstabilized magnet. 

In applications where it is desired 
to maintain an air gap flux as constant 
as possible, a magnetized magnet may 
be stabilized against the effects of 
external influences by subjecting it a 
number of times to conditions slightly 
greater than those expected to be en- 
countered in service. Such treatment 
leaves the magnet in a condition of 
maximum stability, and removes that 
part of any flux change that is not 
reversible with the external influence. 
It is good practice to utilize some sta- 
bilization, even when the magnitudes 
of expected external influences are not 
precisely known. 

Shielding can also be utilized to 
isolate a magnet from disturbing influ- 
ences. Shielding permits magnet ma 
terials having a low intrinsic coercive 
force to compare more favorably witl 
those.of higher coercivity. 

Assuming the material to be struc- 
turally stable, three fundamental quali- 
ties determine in a large measure the 
magnetic stability of a permanent mag- 
net. These qualities are: 


INCREMENTAL PERMEABILITY, which 
is a measure of the slope of the minor 
hysteresis loop and therefore a meas 
ure of magnet stability under a varying 
external influence. 


CoERCIVE Force, H,. The limit of the 
external magnetic field strength tha! 
may act on a permanent magnet ane 
yet obtain useful flux from the magnet 
while the field is acting. 


RELAXATION COERCIVE Force, H 
The limit of the strength of an 
ternal field that may act on a magnet 
before it is completely demagnetize¢ 
when such a field is removed. In prac 
tice, the coercive force H, and the 
relaxation coercive force H,,, are used 
interchangeably without serious eff0r, 
since they are nearly equal for man) 
magnet materials. 
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on Hydraulic System Testing 


I quali- 

ure the # | ; : . 

nt mag-| Newly developed test equipment for system analysis. How es needed for subsequent 

hydraulic systems can be studied by recording instantaneous 7 a for an aircraft hy- 
which J transient pressures occurring within any of the components.  draulic system is shown in Fig. 1. Pres- 

e minor ‘ sure pick-ups are shown at a number 


Test set-up using several pressure pick-ups and two recording oscilloscopes to indicate instantaneous transient pressures. 


a meas of points. These require only standard 
varying LEO M. CHATTLER* other hydraulic components can be adapters and reducers. Although the 
Bureau of Aeronautics, Navy Department studied, and the effect of external ap- ms ie are not connected directly 
+ of the plied loads on the system measured into the lines, tests have shown that 
ith that | HYDRAULIC sysTEMS now can be per- accurately. Guesses as to performance this easier and more practical method 
net snd pfermance tested and analysed more and system variables are not necessary. of installation gives the same accuracy 

magnet | Completely and accurately than it was Test Equipment ol bse ‘peed readings. si 
sits Sa iy Semi. The tN eee 

PP a tae cae Me cece, Marcrnan: eae rma Inde ta EE agen EE sane tag ae cae gee 
an Tie the Navy Bus € Aeronautics  Sttesses in structures. Pressure pick-up flex and change the length of a re- 
magnet F 0. eos Aaa gaa units installed in the hydraulic system sistance wire wrapped around it. Wire 
enetized tl ne ay Sean. -” at check oints furnish ‘the en yey resist ance ch Ret arly with ; hange 
In prac a a duced b Familias in system pressure. in wire length, hence the current flow- 

and tep Parts oF a hydraulic system can be ) ys argue +? 


measured and recorded. The individual Lis signal is amplified and fed into ing through the wire varies directly 


are used J MeASe | a, sa a ee 
ie ror. 4 Petformance of valves, regulators and the tube of a cathode ray oscilloscope. with hydraulic pressure. 
is om Pressure variations in the system are The pick-up wire is one leg of a bal- 
yr many yy piniona expressed in this article are those thus plotted on the screen of the tube. anced Wheatstone bridge. Any change 
the r¢ ( o bee strue ie . ° ° ° : 
pin the United States Nang ponent’ — Plots can be photographed if a perma- in wire resistance produces a signal for 
Rap ; 
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Table 1—Effect of System Changes on Performance as Indicated by Pressure Plots 
No. System Condition Effect on Pressures and Operation 
l Drapped aif........ . Moderate quantities (10 cu in.) at any place in the system had very little effect on pressures 
Between regulator and accumulator, air column served to damp-out small impulse way 
2 Air leakage into pump intake Amplifies pump ripple immensely, producing high frequency pressure waves of about 500 « ma 
with peaks to 25 percent over operating pressures. - 
3 Various accumulator air charges \tmospheric—Produces rapid regulator action as system pressure quickly drops when suid 
flowing. Peak pressures are about 10 percent over operating pressures. 
1,500 psi-—Normal pressure valves, slowest regulator action. 
2,500 psi—Normal pressure valves, fast regulator action since only small amount of fluid enters 
; , regulator as it is being charged. 
4. No accumulator in system Extremely rapid regulator action with no stroke, as the fluid leads out of closed center. Pressur 
30 percent over operating pressures as response of regulator is too slow to meet requirement 
5. Various lengths of lines in power Increased length of line between regulator and accumulator 1 increased kinetic energy of hails ' 
and sub-system regulator cut-in, producing small impulse wave increase to 10 percent over operating pressur: 
Increased length of line in pump discharge had no effect. _ 
Increased length of line in operating system had no effect with normal slow selector valve action J cpec; 
With very rapid selector valve action, impulse pressure peaks up to 50 percent over operating sarees 
pressures were produced at the ends of operating lines. ; 
6 Manual control selector valve op- Speed of manual control valve operation determines magnitude of impulse pressure wave. Raj 
erating speeds action produced waves with peak pressures to 50 percent over operating pressure. 
Slow action of the selector valve resulted in no impulse waves being formed. 
ii Flexible tubing.......... ... Use of flexible tubing damps-out pressure waves considerably by greater absorption of energ 
; in expansion. . 
S. Negative reservoir head pressures. When the static head of reservoir fluid was changed from 30 in. above the pump to 15 in. below. -—_ 
there was no change in pressure values. Fig. 3 
9. Pressurized reservoir. suoreaaine os Five psi pressurization did not affect the pressure curves produced. 
10. Assimilated flight maneuvers. . When the regulator is directing the pump discharge into the return lines, and the reservoir ther 
inverted momentarily to fill the intake lines with air, the pumps immediately discharge th 
air into the return lines and resume normal functioning. If the regulator is cut-in dunng 
inversion, the system pressure must be dropped to zero before the pumps are capable of remo\ 
ing air from the intake lines. _ Rice 
11. Solenoid control valve operating Speed of solenoid control valve operation determines magnitude of impulse pressure wav Py 
speeds Solenoid operating times less than 0.02 sec produced waves with peak pressures to 60 percent < 
over the normal operating pressure. Generally, solenoid operating times greater than 0.2 ~~ 
sec will not produce a peak pressure above the normal operating pressure, providing all other re 
conditions are favorable. 2 
5 
> 
the oscilloscope. Shown in Fig. 2, is tudes from sea level to 30,000 feet. sures produced at any point in thf & 
a sketch of the pick-up unit. A second 3. Measure pressures between vac- system depend on the operating char ® 
wire wound around the solid closed uum and 15,000 psi. acteristics of the components makingf 2 
end of the unit is a second leg of the i. Measure static and transient pres- up the system. These characteristic ° 
Wheatstone bridge. This wire compen- sure variations occurring as rapidly as are, in turn, influenced by external con- 
sates for temperature changes only and 20,000 times per sec (variations for ditions such as applied loads, point o! 
, ‘ ; : ; 1 
is not affected by pressure. most systems do not exceed 3,000 application of the loads and their pat | 
The rest of the electrical system in- times per sec). tern, the arrangement of the hydrauli a 
cluding the regulated direct current 5. Present the pressure data as a components in the system and the} 
supply for the bridge, the high gain, plot on the cathode-ray screen with relation to each other; also internal | 
direct current amplifier and the pressure as the ordinate and time as conditions, such as the fluid mass flow- . | 
cathode-ray tube with its controls, will the abscissa. With this equipment, it ing, fluid velocities, fluid accelerations . 
not be described in detail. It is suf- — is possible to present data at low or and the rate of component operation. ®) 
ficient to say that the system shown was _ high tracing speeds, so that cyclic pres- High frequency pressure waves and}, & 
designed for both test and field use. sure phenomena of low frequencies, dynamic impulse shock waves are sé 
As such it is a useful tool for hydraulic pressure phenomena at high fre- up when components and/or installa 3 
system performance testing. quencies and other transients can be tions are improperly designed, when} > 
his particular test equipment was — studied in detail. valves chatter or when applied loads} 
designed to do the following: Hydraulic § p fluctuate. Transient pressures in a sys /— 
: . : r , . = 
1. Measure system pressures in the a Se Saeee tem can easily build up to one and 2 
laboratory and in the field. This useful test tool can play a large half times normal operating pressures 
2. Operate on Naval aircraft at alti. part in improving the performance, And under unusual conditions, dy: }Fig. 4 
life and reliability of hydraulic sys- mamic pressures may be four or fv 
a tems and_ individual hy draulic com- times their normal value. These eX }pro\ 

. ponents. By being able to observe in cessive pressures can be reduced by #0: [show 
detail and to measure accurately system alyzing the pressure curves and chang: faircra 
variations, the designer has a means for ing either the characteristics of the sys [Wing 
establishing comprehensive and real- tem components or their arrangement hydr: 
istic design specifications. Instead of R tiated pumy 
designing for normal system operating ystem Analysis lato: 
pressures, and then applying arbitrary Some data from a test program uM Ping ¢ 

Fig. 2—Sketch of pick-up that converts factors of safety, he can work directly dertaken by the Navy Bureau of Aero Fe t 

hydraulic pressures to equivalent elec. With test data. nautics are given here to illustrate howf 1 

trical resistances. In any hydraulic system, the pres- this test technique can be used to 1 
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or five 
7 €X- BPTO\ draulic system. In Fig. 3 1s 3. Accumulator air preload charges. 11. Solenoid control valve operat 
| by Ah Phown 2 complete system for actuating 4. No accumulator in the system. ing speeds. 
chang: Jarcral: landing gear, dive brake and 5. Various lengths of lines in the Test results are shown in Table I 
the sys ae inders. A number of different power and sub-system. These results were derived from oscil 
ement. Fhydra units are used, including 6. Manual control valve operating loscope plots taken from the system 
.ccumulator, relief, check, reg- speeds. shown at various pick-off points. Fig 
nd selector valves, and actuat- 7. Flexible tubing vs rigid tubing. i shows typical plots covering the basi 
r ie nders. 8. Negative reservoir pressures. system as compared to the curves ob 
. were run to check following: 9. Positive reservoir pressures. tained with the basic system modified 
¢ ri trapped in the system. 10. Reservoir at various altitudes to for conditions (2) and (4) specified 
o im leakage into pump intake. assimilate flight maneuvers. above. By comparing the curves with 
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Fig. 5—Schematic diagram of aircraft wing flap hydraulic system. 


























Pick-ups respond to pressures in lines to various components 



























































Fig. 6—Oscillograms of peak pressures in wing flap-hydraulic system. Timing waves 


a standard data book covering all pos- 
sible conditions, any system can be 
rapidly analyzed and redesigned or 
corrected to eliminate any damaging 
pressure surges that may be encoun- 
tered. 

An actual aircraft wing flap hy- 
draulic system is illustrated schemat- 
ically on Fig. 5. The curves shown in 
Fig. 6 indicate the transient peak pres- 
sures encountered. The normal pres- 
sure for conditions shown by the trace 
in the left oscillogram is 3,000 psi, 
that for the right illustration is zero. 

In analyzing these curves it must 
first be noted that current requirements 
specify that peak pressures resulting 
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from any phase or system operation 
must not exceed a value greater than 
120 percent of the normal main system, 
sub-system or return system pressure. 
Therefore, for the pair of curves in 
Fig. 6, obtained in analyzing the flap 
hydraulic sub-system of this airplane, 
it is found that the pressure line and 
return line to the flap control valve, 
in both cases, have peak pressures ex- 
ceeding the maximum allowable re- 
quirements. Thus corrective action 
must be taken to reduce these surges. 
As a solenoid control valve is used 
in this circuit, it can be first assumed 
that Item 11 of Table I would apply 
as the interpretation for the high 


provide data regarding duration of surges 


pressure wave. By increasing the 
solenoid operating time, the damaging 
pressure waves should be eliminated 
This procedure is followed for all sud 
systems and the power system 

When sufficient information ts aval! 
able regarding transient pressures ! 
hydraulic systems, designers will © 
able to work with safety factors thé 
are appreciably less than those “ 
rently associated with hydraulic equip 
ment. This decrease in the values © 
safety factors can result im a smd 
saving of weight at each componet 
in the system, and a considerable over 
all weight reduction. In aircraft, th! 
factor is important. 
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INDUSTRIAL PARTS molded, machined and punched from 
thermosetting laminate materials include gears, couplings, ball 
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bearing retainer rings, coil forms, 





fasteners and other units for 


high volume chemical, electrical and mechanical applications. 


Thermosetting Plastic Laminates—I 


A wide variety of engineering properties is achieved by com- 
bining various paper, cotton and glass fabrics with thermosetting 
synthetic resins. High strength-weight ratio, heat and corrosion 
tesistance, and excellent electrical properties have made this 
class of materials a permanent addition to the collection of avail- 
able structural materials. The first part of this series describes 
grades standardized by fabrication, composition and properties. 
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NORMAN A. SKOW 


or of Research, Synthane Corporation 
MOSETTING LAMINATES, 


pro- 


| by applying heat and high pres- 
to layers of paper or fabric im- 


ited with thermosetting synthetic 

are now considered standard 
-ering materials, and are used in 
type of industrial product. Un- 
le newer “low pressure” or ‘ con- 


laminates (see PRopucT ENGI- 
NG, March 1947, page 160), 


these materials are laminated at tem- 
peratures from 270 to 340 F and pres- 
sures from 1,000 to 2,000 psi, depend- 
ing on the type of resin and filler used. 

These materials are exceptionally 
versatile because of their combination 
of properties. They are light in weight 
(about 4 the density of aluminum), 
have a high mechanical strength, good 
electrical properties, are resistant to 
moisture and chemicals, easily ma- 
chined, and dimensionally stable. The 
laminates are manufactured in the 
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form of sheets, tubes, rods, and 
molded shapes and in various grades, 
colors, finishes, and dimensions 
Fillers 
The common filler materials used 
in high pressure thermosetting lam- 
inates are paper, cotton fabric, as 
bestos paper and fabric, staple fiber 
and continuous filament glass cloth, 
and nylon fabric. The papers used are 
either alpha or kraft type. The alpha 
type is more expensive since it is al- 
most pure cellulose made from wood. 
Laminates made from Kraft are me- 
chanically stronger than alpha base 
laminates but they are not as resistant 
to moisture and therefore are not as 
good electrically. Paper base laminates 
are specified where electrical proper 
ties rather than high mechanical 
strength are the chief requirements 
Cotton fabric fillers are specified in 
applications where mechanical strength 
is important. They have much higher 
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impact strength and bonding strength 
(cohesion between layers) than paper 
grades, but are not as good in elec- 
trical properties. Because of these me- 
chanical properties, cotton fabric lam- 
inates have replaced metals, wood and 
ceramics in many applications. 

Asbestos-base materials are used 
where heat resistance is the important 
property consideration. All high pres- 
sure thermosetting laminates are di- 
mensionally stable when heat is ap- 
plied but the asbestos grades are 
indicated for applications over 250 F. 
Used in either paper or fabric form, 
the asbestos-base laminates exhibit ex- 
cellent dimensional stability when ex- 
posed to moisture. However, their elec- 
trical properties are not as good as 
paper and cotton fabric-base laminates. 

Glass cloth-base laminates are su- 
perior to other grades in heat resistance 
and mechanical properties, particularly 
in impact strength. Electrical proper- 
ties are better than the cotton and as- 
bestos grades. Glass cloth is much 
more expensive than the other filler 
materials, but justifiable when a spe- 
cial combination of properties is 
needed. 

Nylon fabric is a relatively new 
base material for high pressure thermo- 
setting laminates. Its outstanding 
characteristic is a combination of su- 
perior moisture resistance and excel- 
lent impact strength. Its present use 
is in electrical parts where the moisture 
resistance of a paper-base laminate 
plus high impact strength is desired. 
Its cost is comparable to glass-base 
laminates. 


Resins 
The resins used to impregnate sheet 
fillers for thermosetting laminates are 
phenol formaldehyde and melamine 
formaldehyde combinations. Three 
varieties of phenolic resins are used: 
First, the straight or unmodified phe- 


nolic resin which is used for the hard 
variety of laminate, known as “‘hard 
varnish.” Second, a phenolic resin to 
which a plasticizer is added. This resin, 
an ingredient of the punching (P) 
grades, is softer and permits the lam- 
inates to be renal, 4 and punched. 
Since the cost of machining is obvi- 
ated, economical fabrication of compli- 
cated shapes from flat or tubular stock 
is possible. 

The third type of laminating varnish 
is a chemical variant of straight phe- 
nol formaldehyde—a modified phe- 
nolic. The unusual advantage of this 
varnish is that it can be formed in two 
stages. In the first stage the impreg- 
nated base is heated and formed to 
produce a flat sheet. In the second or 
final stage the sheet can be reheated 
and formed by post-forming methods. 
This is an economical process, since 
only simple forms are required for 
shaping, thus eliminating mold costs. 

The straight or ‘general purpose’’ 
phenolic resin is used because of the 
rigidity it imparts to the laminated 
product. It is not generally punched 
or sheared except in thin sections. 
However, drilling and other machin- 
ing operations are easily accomplished. 

Melamine resins are used in decora- 
tive or surface applications, and in 
electrical applications where arc re- 
sistance is important. Melamine resins 
are white in color, light fast, and can 
take pigments of almost any shade. 
Phenolic resins have limited color pos- 
sibilities—usually black and natural. 

Melamine resins are useful in chem- 
ical applications, especially for re- 
sisting alkaline compounds. In high 
voltage arc applications, many resins 
fail because of “‘tracking’’, but the per- 
formance of melamine resins is out- 
standing. Its slightly higher cost is 
justified in such products as switches 
and electrical shields. 

Melamine _ resin-bonded 


laminates 





are characterized by extreme hardness, 
abrasion resistance and light fastness: 


they are unaffected by inert organic 
solvents ; their water absorption is low 
Processing 

To manufacture the laminates, the 
resins are dissolved in alcohol or other 
suitable solvents to form varnish solu- 
tions for impregnation or coating of 
the fibrous fillers. After impregnation 
and drying the material is cut into 
sheets, which are stacked between 
metal pressing plates and pressed 
under high temperatures and pressures 
During this operation the resin is trans. 
formed from a fusible, soluble stage 
into one that is practically infusible 
and insoluble. When the material has 
been heated for a sufficient time to 
bring this change of state to com. 
pletion, the so-called ‘thermosetting’ 
stage, the presses are cooled and the 
finished laminated sheets removed. 

Tubes are formed by rolling the im- 
pregnated sheet materials on mandrels 
between heated pressure rolls and 
either oven baking or pressing in a 
heated mold to complete the cure or 
setting of the resin to its infusible 
form. Rods are usually made by mold: 
ing laminations of impregnated sheet 
material in cylindrical molds under 
high temperature and pressure and 
grinding to size. Rods can also be ma. 
chined from sheets. 

To make molded shapes, impreg- 
nated sheet materials are cut into vari 
ous sizes and shapes to fit the contours 
of a mold, and molded under heat and 
pressure. For special applications, mac- 
erated sheet material is used alone or 
in combination with these molded-lam- 
inated materials. 


Available Grades 
While the properties of high pres- 


sure thermosetting laminates can be 


varied over a wide range by changing 





WATER PUMP SEAL WASHER for automobiles is punched 
and surface lapped from grade L or AA sheet to dimensions of 
} in. thick, 1§ in. long, and 48 in. ID. Replacing molded carbon, 
the washer resists constant wear, spring load of 20 Ib, and im- 
mersion in engine water containing commercial anti-freeze. 
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Propuci 


STATOR of chemical pump resists attack of many corrosive 
solutions and the scrubbing action of pulp and solid particles 
Molded-macerated of grade L material, the plastic laminate 
replaced bronze in this application. 
half, the part is molded in one piece, including inner spiral. 


Although shown cut 1 
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the combination of resins, sheet fillers, 


it has been found that a high percent- 
age of applications can be satisfied 
with a reasonable number of standard 
grades. As shown in Table I, almost 
any combination of specific properties 
can be achieved by the correct selection 
of filler and resin. There are further 
refinements of each specific grade 
which can be especially manufactured 
for the designer, if he desires a special 
combination of properties. 

The grade numbers given in the fol- 
lowing listing were taken from pub- 
lication No. 46-118, entitled ‘‘Stand- 
ards for Laminated Thermosetting 
Products’, of the National Electrical 
Manufacturers Association (NEMA). 
At present, NEMA is considered to be 
the most authoritative source for stand- 
ards of high pressure thermosetting 
laminates. The relatively few new 
grades not yet classified by NEMA are 
so indicated. 


GRADE X. A strong paper-base ma- 
terial laminated with straight phenolic 
resin, primarily intended for mechan- 
ical applications where electrical re- 
quirements are of secondary impor- 
tance. Suitable for electrical applica- 
tions under oil or when dry, but should 
be used with discretion where high 
humidity conditions are encountered. 
Not equal to fabric-base grades in 
impact strength. Medium bonding 
strength. Available in sheets and tubes, 
it can be punched cold up to ;'5 in., 
warm to ,|, in., and hot to ,3, in. thick. 


32 
GRADE XX. A paper-base laminate, 
containing a larger percentage of 
straight phenolic resin than Grade X. 
It is suitable for usual electrical appli- 
cations, except where high humidity 


conditions are present, and has good , 


Available in 
tubes. Medium 


machinability. 
rods and 
strength, 


GRADE XXM. (Not yet classified by 
NEMA). Paper-base, same as grade 
XX, laminated with melamine resin. 
Same properties as Grade XX, except 
better arc, flame and alkali resistance. 
Available in sheets, rods and tubes; al- 
most unlimited color range. 

GRADE XXX. A paper-base lam- 
inate containing a larger percentage of 
straight phenolic resin than Grade XX. 
Excellent electrical properties—low 
power factor. Suitable for radio fre- 
ney and high humidity applica- 
s. Fair mechanical and low impact 
ngth. Medium bonding strength. 
ibits minimum cold flow character- 
s. Available in sheets, rods and 


Cy. 


sheets, 
bonding 


‘ADE XP. A strong paper-base ma- 
al, laminated with a_ plasticized 
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phenolic resin. Primarily intended for 
punching—suitable for intricate me- 
chanical and electrical parts. Medium 
bonding strength. More flexible and 
not quite as strong as Grade X. Mois- 
ture resistance and electrical properties 
intermediate between Grades X and 
XX. Available in sheet only, it can be 
punched cold to ;/; in., warm to ;i, in. 
and hot to 3 in. thick. 


GRADE XXP. A paper-base lam- 
inate, containing a greater percentage 


of plasticized phenolic resin than 
Grade XP. It is similar to Grade XX 
in electrical and moisture resisting 


properties, but more suitable for hot 
punching. Intermediate between Grade 
XP and XX in cold flow characteris- 
tics. Available in sheet only. 


GRADE XXXP. A paper-base lam- 
inate containing a larger percentage of 
plasticized phenolic resin than Grade 
XXP. Similar to Grade XXX, but with 
better electrical properties—lower di- 
electric losses—greater cold flow; is 
more suitable for hot punching. Avail- 
able in sheet only and can only be 
punched while hot. 


GRADE C. A heavy weave fabric, 
weighing over 4 oz per sq yd, lami- 
nated with straight phenolic resin. Ex- 
cellent mechanical properties—a 
strong, tough material, suitable for 
gears and other applications requiring 
high impact strength. Good bonding 
strength. Should not be used for 
electrical applications, except for low 
voltages. Although Grade C has bet- 
ter mechanical properties, Grade L 
should be used when the design calls 
for thin sections. Available in sheets, 
rods, tubes, and for molded-laminated 
and molded-macerated applications. 


GRADE CM. (Not yet classified by 
NEMA). Cotton fabric base, same as 
Grade C, laminated with melamine 
resin. Properties are same as Grade C, 
except better for arc, flame and alkali 


resistance. Available in sheets, rods 
and tubes. 
GRADE CE. Heavy weave fabric 


base, same as Grade C, laminated with 
a greater percentage of straight phe- 
nolic resin. Although its electrical 
properties are not as good as the paper- 
base grades, it is specified for electrical 
applications requiring greater tough- 
ness than Grade XX, and for me- 
chanical applications requiring greater 
resistance to moisture than Grade C. 
It is, in fact, exceptionally good 
in moisture resistance. Available in 
sheets, rods and tubes. 


GRADE L. A fine weave cotton fab- 
ric, weighing four oz or less per sq 
yd, laminated with straight phenolic 
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CEMENT FOR OIL WELLS, pumped 
through these “float shoes”, gives hard 
use to the laminated plastic valve ball 
and thrust plate. Formerly made of brass 
or bronze, the ball is molded-macerated of 
Grade C material and then machined. 
The thrust plate, machined from Grade 
C sheet (replacing bronze), must take 
wear of rotating metal part above it. 


resin. This grade is suitable for small 
gears and other fine machining appli- 
cations particularly in thickness under 
} in. Not quite as tough but better 
dielectric strength and resistance to 
moisture absorption than Grade C. 
Should not be used for electrical ap- 
plications except for low voltage. 
Available in sheets, rods, tubes, and 
for molded-laminated applications. 


GRADE LM. (Not yet classified by 
NEMA). Cotton fabric base, same as 
Grade L, laminated with melamine 
resin. Properties same as Grade L, ex- 
cept better for arc, flame, and alkali 
resistance. Available in sheets, rods 
and tubes. 


GRADE LE. Cotton fabric base, same 
as Grade L, laminated with greater 
percentage of straight phenolic resin 
than Grade L. It is indicated for elec- 
trical applications requiring greater 
toughness than Grade XX. Not as 
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strong mechanically as Grade L, but 
better machining properties and finer 
appearance than Grade CE—also avail- 
able in thinner sizes. Exceptionally 
good in moisture resistance. Available 
in sheets, rods and tubes. 


GRADE A. Asbestos paper laminated 
with straight phenolic resin. More re- 
sistant to flame and slightly more re- 
sistant to heat than other laminates. 
Temperature limitation is approxi- 
mately 225 C for a short time—1 hr 
or less. Above 200 C, mechanical prop- 
erties are approximately 20 percent 
lower than at room temperature. At 
room temperature mechanical strength 
is fair, impact strength good, resistance 
to splitting fair and dielectric proper- 
ties fair. Excellent moisture resist- 
ance. Suitable for high temperature 
mechanical applications, where heat 
causes organic fillers to fail or lose 
considerable strength. Available in 
sheets, rods and tubes. 


GRADE AM. (Not yet classified by 
NEMA). Asbestos paper laminated 
with melamine resin. Properties same 
as Grade A, except better arc, flame 
and alkali resistance. Available in 
sheets, rods and tubes. 


GRADE AA. Asbestos fabric lami- 
nated with straight phenolic resin. 
Properties similar to Grade A, but 
stronger and tougher. Suitable for low 
voltage applications. Minimum dimen- 
sional changes when exposed to mois- 
ture——better than most other grades in 
moisture resistance. Available 
sheets, rods and tubes. 


GRADE AAM. (Not yet classified by 
NEMA). Asbestos fabric laminated 
with melamine resin. Properties same 


in 


as Grade AA, except better arc, flame 
and alkali resistance. Available in 
sheets, rods and tubes. 


GRADE G-1. Staple fiber glass cloth 
bonded with straight phenolic resin. 
Used where heat and electrical resist- 
ance are needed, in combination with 
higher tensile, flexural, compressive 
and impact strengths. Better mechan- 
ical strength than Grades C and AA. 


Available in sheets, rods, tubes and 
molded-laminated. 
GRADE G-3. Continuous filament 


glass cloth bonded with straight phe- 
nolic varnish. Somewhat stronger than 
Grade G-1. Available in sheets, rods, 
tubes and molded-laminated. 


GRADE G-5. Continuous filament 
glass cloth bonded with melamine 
resin. Equal to G-3 in mechanical 
properties, but has superior arc and 
flame resistance. Available in sheets, 
rods, tubes and molded-laminated. 


GRADE NN. (Not classified by 
NEMA). Nylon fabric base bonded 
with straight phenolic resin. Has elec- 
trical properties of Grade XXX and 
mechanical properties of Grade C. 
Exceptionally good moisture resist- 


ance. Impact strength close to that of 
glass base laminates. Available in 
sheets, rods and tubes. 

GRADE NNP. (Not classified by 


NEMA). Nylon fabric laminated with 
a plasticized phenolic resin. Proper- 
ties equal, but punches and shears 
better. 


Since the laminated sheets are cured 
between plates, the finish of the sheet 
delivered by the press depends on the 







surface of the pressure plates. They 
plates must be kept clean and freq 
from imperfections, since the finished 
sheet alin exactly the character of 
the surface of the plate. Standard fin: 
ishes available are as follows: 

1. Semi-gloss or polished—Grades 
XX, XXX, XXM, CE, LE, NN. 

2. Semi-gloss only—Grades X, C 
CM, L, A, AA. 

3. Semi-gloss or dull—Grades XP, 
XXP, XXXP, AM, AAM, G-1, G-3, 
G-5, NNP. 

All grades are offered in natural 
color which is a tan. Black is available 
in all standard grades except XXXP. 
A and AA. A chocolate brown surface 
with natural color core is furnished in 
grades X, XP and XXP. Special col 
ors are available in melamine grades, 
or in phenolic grades at a higher cost 
than standard. 

Laminated plastic sheets are fur- 
nished in these standard minimum and 


maximum thicknesses: 
Thickness, Thickness, 
Grade in., Min. =1n., max. 
Koy AM 
LM 0.010 2 
xP 0.010 V4 
A, LE 0.015 2 
Kar, Ane, NN 0.015 Yy4 
CE, CM 1/32 2 
& 1/32 
A, G-5 3/64 2 
16 2 


AA, G-1 ] 


Epiror’s Nore: The next article ir 
this series, to appear in the February 
1949 issue of PRoDUCT ENGINEERING 
will discuss specific properties anc 
applications of these materials. 





Table I—Properties of High Pressure Thermosetting Plastic Laminates 


Grade 


XX 














XXM XXX XP XXP XXXP C CM CE L LM LE A 44 AAM Gl G5 NN 
Heavy Heavy Heavy Fine Fine Fine Ev 
Paper- Paper- Paper- weave weave weave weave weave weave Asbes- Asbes- Asbes- Glass Glass Nylor 
Paper- Paper- Paper-  plasti- plasti- plasti- cotton cotton cotton cotton cotton cotton tos tos tos cloth- cloth- fabric 
phe- Paper- mela- phe- cized cized_—cized_—fabric- fabric- fabric- fabric- fabric- fabric- paper- fabric- fabric- phe- mela-  phe- 
nolic phe- mine nolic phe- phe- phe- phe- mela- phe- phe- mela- phe- phe- phe- mela-  nolic mine nolic 
Materials* resin nolic resin resin nolic nolic nolic nolic mine  onolic nolic mine nolic nolic nolic mine resin resin resid 
Tensile strength, psi (1) 14,000 9,000 9,000 7,000 8,000 8,000 7,000 9,500 9,500 8,000 9,000 9,000 8,500 8,000 10,000 10,000 16,000 40,000 7,50 
Flexural strength, flatwise, 23,000 16,000 16,000 15,000 15,000 16,000 15,000 20,000 17,000 17,000 20,000 20,000 19,000 16,000 20,000 20,000 22,000 42,000 15,00 
i (1) 
Cineundes strength, flat- 35,000 34,000 34,000 32,000 22,000 25,000 25,000 38,000 38,000 36,000 35,090 35,000 37,000 36,000 38,000 38,000 40,000 65,000 45,000 
wise, psi (1) 
Dielectric strength, volts 
per mil, 0.001 in. (2) ; 
short time 700 700 700 650 700 700 650 200 200 500 200 200 500 225 50** 50** 300 450 3b 
step by step 500 500 500 450 500 500 450 120 120 300 120 120 300 135 0 30** 295 400 25 
Power factor, 106° cycles (3) 0.060 0.040 0.040 0.032 0.060 0.040 0.027 010 0.10 0.055 010 0.10 0.045 0.150 0 150 0.150 0.026 0.020 14 
Dielectric constant, 10° 6.0 5.0 5.0 4.8 6.0 5.0 4.5 7.0 7.0 5.5 7.0 7.0 5.0 7.8 7.5 7.5 5.9 6.5 9 
cvcles (3) ni 
Dielectric loss factor, 106 0.36 0.20 0.20 0.15 0.36 0.20 0.12 0.70 0.70 0.30 0.70 0.70 0.22 1.12 1.12 1.12 0.15 0.13 055 
cyeles (3 
Water absorption, per- 4.0 1.3 1.3 1.0 3.0 1.3 1.0 3.0 3.0 1.5 2.0 2.0 1.2 1.25 «41.5 2.0 1.2 1.5 2 
cent (4 
Impact strength, Izod, ft- 
Ib per in. of notch 
flatwise (5) 1.3 1.0 isidee ae 3.2 3.2 2.3 2.5 2.8 1.8 1.8 35 3.56 12.0 16.0 
edgewise 0.50 0.40 0.40 0.35 0.50 0.40 0.30 2.0 2.0 1.3 1.2 1.2 1.0 0.80 3.0 3.0 6.0 8.0 
*For exact compositions, see description in text. 
**Over yy in. up to and incl. 4 in. thickness 1) ASTM D-229-46. 2) ASTM D-149-44. 3) ASTM D-150-45T. 4) ASTM D-229-46 


(5) ASTM D256-43 
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: Fig. 2—Hub and blade sections, as extruded (right and center), blade (center) is removed by milling. Leading edge of blade is 
a as finished (left), require some machining. Black portion of | made heavy to give strength and to serve as attachment to hub. 
cle in 
yrué - 
me Extruded Aluminum Propeller Blades and Hub 
and 
WALTER H. KORFF one-quarter as much as for forged alu- assembly of blades and hub. Steel 
The Korft Aicceafe Geoup minum propellers. er . tubes are pressed into these holes and 
amend An appreciable saving in weight was the assembly bolts are inclosed by the 
SINCE THE WAR, use of metal propel- achieved by reducing the section area tubes. Blades are slotted and overlap 
lers for personal airplanes has in- near the hub, but to maintain sufficient each other at the hub centerline. Each 

NN creased because they are not subject rigidity, the blade is given a “‘back- tube and bolt goes through leading 

to moisture deterioration and have no bone”’ along the leading edge. Sections edge of one blade and trailing edge of 

Nolen blade tipping to loosen. Metallic air- at lower left in Fig. 2 are taken in the other. Cost studies of machining 

phe- foils, about half as thick as wooden, increments of 6 in. from the hub cen- operations show that slightly more ma- 

peed provide an improvement in aerody- terline and show taper of the blade chining is involved over the conven- 

_ namic efficiency. section. . tional forged type but this ts more 

15°00 Until now, metal propellers have Black portion of the extruded blade than made up by lower raw material 
es been made from aluminum alloy forg- in Fig. 2 is removed by high-speed cost. 

ings and have the general appearance milling; leading edge upper contour The blades are made individually 

of their wooden counterparts. How- is machined with a form cutter, and and can be used for three-blade de- 

= ever, they are twice as heavy as, and a flat tapering cut is taken along the signs. The propeller at the left in 

)014 cost nearly two and a half times as under side. The rear leg is milled off Fig. 1 weighs 134 Ib; still much less 

a much as, wooden propellers. Extruded except at the hub attachment. Blades than the 22 Ib of forged two-blade 

055 Uuminum alloy = cost only half as are then twisted. Machine cuts are propellers. 

2 h per pound as forged parts and blended into the extruded portion of Three-bladed propellers have three 
lies required are generally far less _ the airfoil by flexible shaft sanding. advantages over two-blade: (1) 
nsive. Tips can be finished to form either a quieter because of reduced tip speed; 

0 e two blade propellers shown above round or square section. (2) smoother operation, and (3) 
extruded components weigh 4 oz The hub is cut to length and has a minimum diameter—62 in. as com- 

than a comparable 11 lb wooden hole bored at the center. The four pared to 72 in. for usual two-blade 
_ eller and raw material costs are bolt holes are drilled and reamed on propeller. 
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Fig. 1—Conventional graphical methods used in cam layouts. (A) Method for describ- 
ing the cam contour when motion of follower is prescribed. (B) Method for obtaining 
the path or the pitch curve of follower when cam contour is the independent variable. 


Accelerations by Vector 














Fig. 2—System of vectors used in the 
derivation of equations for evaluating 
velocity and acceleration of the follower 


Methods 


In Disk Cam Mechanisms 


Vector method for determining the accelerations in disk cam mechanisms when the 


law of motion of the follower is defined by cam contour. 


An analysis for a 


mechanism in which the follower has rotation about the cam axis in addition to the 
radial or oscillatory movement imparted to it by the cam during normal operation. 


JESSE HUCKERT 

The Ohio State University 
VELOCITIES AND ACCELERATIONS in 
cam mechanisms can be determined by 
graphical methods to within 5 percent 
of accurately computed values. This 
degree of accuracy, comparable to that 
obtained by slide rule calculations, is 
adequate for most design analysis. Even 
in precision cam design, in which the 
tolerance on the cam contour must be 
held within a fraction of a thousandth, 
variations of 5 or 10 percent in the 
velocity and acceleration rarely are sig- 
nificant. 

Disk cams are designed so that their 
contours may be regarded as either de- 
pendent or independent variables. The 
cam contour becomes a dependent va- 
riable if the motion of the follower is 
prescribed and the outline of the cam 
must be designed to cause that follower 
motion. If the contour is selected for 
ease of construction or of manufacture, 
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and with no more knowledge about the 
follower motion than the total displace- 
ment, then the cam contour represents 
an independent variable. 

Valve cams for automotive engines, 
eccentric circular disks, and in general 
the group of cams having outlines that 
are made up of straight lines and cir- 
cular arcs, are illustrative of the class 
of disk cams on which the contours are 
independent variables. Much of the 
discussion that follows is applied to 
cams of this class, inasmuch as the 
velocities and accelerations of the fol- 
lower can generally be found directly 
whenever the law of motion of the fol- 
lower is prescribed and known. 

The conventional method of describ- 
ing a cam contour when the follower is 
the independent variable is to hold the 
cam fixed and to move the follower one 
revolution around the cam in the direc- 
tion opposite to that of normal cam 
rotation. This method of constructing 
a cam outline for a roller follower that 
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moves radially is shown in Fig. 1( 4) 
Simple harmonic motion of the follow- 
er has been assumed, with the rise tak 
ing place during 120 deg rotatiot 
clockwise of the cam. 

In like manner, the follower can be 


rolled around any cam. Fig. 1(B) 
shows the path, or pitch curve, traced 
by the center of a roller follower in 
contact with a cam of the second class 
This outline consists of two circular 


arcs joined by straight lines. Motion o! 
the roller center along the pitch curve 
is the matter of primary interest. Not 
only is the roller center the point a 
which the roller is constrained kine 
matically but it is also the point ela- 
tive to which the movement of her 
points in the follower must be referred 
in order to get their respective acccle- 
rations. Many problems are considered 
solved when the velocities and acce!ecra- 
tions of the roller center are deter- 
mined. 

To avoid lengthy equations the 
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Fig. 3—(A) Principle of adding equal vector quantities or velocities without disturb- 


ing the relative velocities. 


gin for the system of vectors is taken 
at the center of rotation of the cam, 
Fig. 2. Let 

R=position vector of any point P along 
pitch curve 

r and s=unit vectors along and perpen- 
dicular to R, s being taken in the direction 
of increasing angles 6 

t and n=unit tangent and unit normal, re- 
spectively, at point P on the pitch curve 

r=scalar magnitude of vector R 

V=scalar magnitude of velocity at P 
along the path 

p—radius of curvature at P of pitch curve 

6—=angular position of R with time, the 
derivative of which is numerically equal to 
the angular speed of the cam. 

In vector notation the position of 
any point P along the pitch curve is de- 
fined by the position vector 


R 'T l 


Since velocity, by definition, is time 
rate of change of position, the velocity 
of movement along the pitch curve is 
given by the first derivative of the post- 
tion vector with respect to time or 


iR ir 
rece Vt (2) 
Th eleration is given by the second 
derivative of the position vector, that 
IS, 
R Fe (2 a +[: drdo 
dt al dt dt 
76 — n 
2 |S = t+ n (3) 
‘nerally cams rotate at constant 


‘pec’ so that the term r 426 /dr? —_ 
out. The term 2 (dr/dt) (d6/dt) i 


reco ‘nized as the Coriolis’ pandering 
Eq 2) defines a triangle, the di- 
Pr 
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(B) Relation of the vectors before and after addition. 


rections of the sides being parallel to 
the unit vectors r, s and t and the 
length of the scalar coefficient r d@/dt 
is known for any point P, assuming the 
speed of the cam is given. Sides of the 
triangle parallel to the unit vectors r 
and s can always be constructed with 
accuracy. 

Four of the six quantities forming 
the triangle must be known to fix the 
other two. Of the three remaining 
quantities, the unit vector t is usually 
the easiest to establish. Along straight 
segments of a pitch curve, t is parallel 
to the path so that its direction is accur- 
ately established. Along circular seg- 
ments and along any curve for which 
the center of curvature is known, t is 
the perpendicular at P to the normal 
drawn through P and the center of cur- 
vature. If the centers of curvature are 
unknown, then the point of contact of 
the follower with the cam can be deter- 
mined and used in the same manner as 
the center of curvature in establishing 
the direction of t. Vector methods of 
finding the point of contact are de- 
scribed in the article ‘Precision Cam 
Design,” p 845, December 1945, 
PRopuUCT ENGINEERING. Drawing t by 
eye tangent to the pitch curve is not a 
reliable method of establishing its di- 
rection, nor as quick as the center-of- 
curvature method but, with care, t can 
be drawn in this manner with a fair 
degree of accuracy. 

The acceleration, as defined by Eq 
(3), is expressed vectorially as the 
hypotenuse of two right triangles. The 
directions r and s of one triangle are 
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known. The coefficient of s can be 
computed from data obtained by the 
solution of Eq (2) and the known or 
assumed angular motion of the cam. 
The coefficient of r is unknown because 
the first term of it is undetermined. 

In the t-n triangle the unit vectors 
and the coefficient V*/p are positively 
established if the center of curvature 
This 
condition does not always prevail, 
particularly on cams for which the 
pitch curve is defined by prescribing 
the motion of the follower. The paper 
“Curvature- Acceleration Relations for 
Plane Cams’ by M. L. Baxter, ASME 
Trans., July 1948, illustrates a way of 
finding radii of curvature. Methods of 
determining radii of curvature are 
available from the differential geometry 
of curves and surfaces. A discussion 
of them is hardly within the scope of 
this article but might well be the topic 
of another. On the other hand, re- 
liable accelerations can be obtained 
from the use of Eq (2) only if the 
centers of curvature are known accu- 
rately; the use of approximate radii or 
geometrical constructions to establish 
approximate centers of curvature are 
not recommended because even smal] 
differences are likely to lead to large 
errors in the accelerations. 


Inverting the Motion 


In the foregoing analysis the fol- 
lower has been considered as having 
all the motion. Ordinarily the cam 
rotates about a fixed axis thereby im- 
parting to the follower only a recipro- 
cating or oscillatory movement along 
some straight or curved path. Whether 
the follower has all or only part of the 
motion, its motion relative to the cam 
remains the same. On the contrary, the 
total velocity and acceleration of a 
follower moving about the cam differ 
from its velocity and acceleration when 
moving back and forth under 
actuation. 

To get one velocity from the other, 
the vector difference of the two is 
formed. For example, suppose a point 
O in the cam has an absolute velocity 
QQ’ at the instant the center of the 
follower has the absolute velocity PP’, 
Fig. 3 (A). Now if equal velocities 
of —QQ in magnitude and direction 
are added to the velocities at P and Q, 
the relative velocities of the two points 
remain unchanged, the resultant veloc- 
ity of QO is nil, and the resultant velocity 
of P is PP’ minus QQ’ equal PR. This 
principle of adding equal vector quan- 
tities or velocities without disturbing 
the relative velocities is also applicable 
to displacements and accelerations. In 
dealing with accelerations each point 
is given a velocity and an acceleration 


cam 
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Fig. 4—Graphical method for obtaining velocities and accelerations of a cam follower 
that moves radially. (A) Position of follower on nose of the cam. (B) Velocity tri- 
angle and scalar quantities obtained by measurement. (C) Addition of free vectors. 





Straight line part of 
pitch curve. 























Fig. 5—A method for finding maximum and minimum values of velocity and accelera- 
tion. (A) Straight line segment of pitch curve subdivided into four parts for analysis. 
(B) Corresponding velocity diagrams. (C) Corresponding acceleration diagrams. 


130 





equal and opposite to the velocity and 
acceleration of one of the points. 

All that need be done to apply this 
principle is add equal and Opposite 
vector components to both sides of Eqs 
(2) and (3). Thus if — r(d6/dr) 5 
is added to both sides of Eq (2) there 
is obtained 


The relation of the vectors before and 
after the addition are illustrated in Fig. 
3(B). In many problems the magni- 
tude of the velocity in the radial direc. 
tion is wanted. This magnitude is 
given by dr/dt of Eq (4), which can 
be readily found graphically. 

For accelerations the scalar quantity 
d*r/dt? is generally wanted. Eq (3) 
can be transposed by, adding equal and 
Opposite components of acceleration so 
as to get 


ar dé\? , dr dé V 
_- a) “tog? — 
dV 


it 
ab 


t 


for the cam rotating at constant angular 
speed. 

An example will illustrate the graph- 
ical methods of applying Eqs (4) and 
(5) to get velocities and accelerations. 
Suppose a cam, consisting of two cir- 
cular arcs joined by straight lines, Fig. 
4, actuates a roller follower that moves 
radially. Then the pitch curve is made 
up of circular arcs and lines parallel 
to the cam contour. At the junction 
points between the straight and curved 
portions the motion undergoes abrupt 
changes with the change in curvature 
and consequently the application of 
Eqs (4) and (5) is adapted to each 
segment separately. 

Scales are important to reliable 
graphical solutions of problems ol 
motion; hence a few remarks about 
them might be in order. The writer's 
practice is to make all measurements 
on the drawing in inches. An engi 
neer’s scale is used so that any measured 
distance, be it the length of a vector 
or the dimensions of a kinematic link, 
is obtained directly in inches and dec- 
mals of an inch. The scalar quantity 
represented by any measured distance 
is obtained by multiplying the measure: 
ment by the scale factor, &,, ky, &a, 
k,, the subscripts s, v, a, and ¢, referring 
to space, speed, magnitude of the ac 
celeration and time, respectively . 

Conversely, before a scalar magnt 
tude is layed off on the drawing, it 15 
transformed to inches by division by 
the proper scale factor. Assume, for 
instance, that an acceleration having 4 
magnitude of 420 fps per sec is to be 
placed on the drawing to a scale o! one 
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inch equals &, equals 300 fps per sec. 
The quotient, or 1.4 in. is the required 
length. (The scales of Fig. 4 apply to 
the original drawing before photo- 
graphic reduction. ) 

~ If the cam Fig. 4(A) rotates clock- 
wise at 300 rpm, the angular speed is 
10 x rad per sec. A point P located r 
ft from the center of rotation has a 
velocity of —10 7 r s and is repre- 
sented by a vector —10 rrs/k,. The 
velocity triangle, Fig. 4 (B) is drawn 
and the scalar quantities dr/dt and V 
obtained by measurement. 

In like manner the free vectors repre- 
senting the quantities r (d6/dt)* r, 
_2 (dr/dt) (d6/dt) sand (V?/p) n 
are added, beginning from some con- 
venient origin O’, Fig. 4 (C). Since 
dV /dt is unknown, the vector t dV /dt 
is established only in direction through 
the terminus of vector n V*/p. The 
closing vector is drawn from O’ parallel 
to r to intersect the vector parallel to t, 
thereby defining the scalars dV /dt and 
d*r/dt?. Generally the latter scalar is 
the quantity wanted. 

When maximum and minimum 
values of the velocity and acceleration 
are desired, the graphical solution can 
be repeated for a series of positions to 
find them. In such analysis, holding 
the cam fixed and moving the follower 
about it has advantages. Fig. 5(A) 
shows how the straight segment might 
be subdivided for graphical analysis. 
The corresponding velocity and _ ac- 
celeration diagrams are shown in Figs. 
5(B) and (C), respectively. 

Since the curvature of a straight line 
is zero, the equations of motion take 
simpler forms. They can be obtained 
from Eqs (4) and (5), or the simpli- 
fied equations can be derived almost as 
readily by finding the first and second 
derivatives of the position vector. If 1 
and j are fixed unit vectors along the 
* and y axes, respectively, Fig. 5, the 
position vector is expressed by 


R == 


Bi+t vj (6 


Ditferentiation yields for the velocity 
and acceleration the following equa- 
tions respectively : 


dA\? dr dé 
r r r—2 s 
dy 1 
4 ae 4 
: j 


equations were used in making 
utions shown in Figs. 5 (B) and 
Scalar values, as soon as they 
und, can be recorded in tabular 
‘or convenience and comparison. 
Dp 
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Table I—Scalar Quantities From Soluti 


ons of Nose Portion of Pitch Curve 


| | dr dé 
2 ht di ’ dé ; : 
Position dr/dt, fps | fps? J ( di : fps? 
| 
4N 14.7 923 425 1544 
5 9 7 545 476 1047 
6 a 2 264 505 981 
7 0 0 514 Q7¢ 





Table II—Scalar Quantities Pertinent to 





Scalar 
0 ] 
Radius r,t n. : s 3 59 
k, r, ft 0.281 0.299 
rd0/dt, fps & &4 9 40 
rd0/kydt, in. a4 1.88 
dr/dt, fps 0 M95 
ir dO. 
2 —— , fps? 0 202 
J+ 
ir dO. | = 
2 = — , in. 0.0 0.6 
r ( dé ) — ‘ 
_ - * | 3 92 9S 
ka dt 
a°r ‘ - 
——, in 0.92 1.1 
Scalar accele ration, | 
fps? 27¢ | 345 


Straight-Line Portion of Pitch Curve 


Position 
Zz 3 4§ 
3.84 4.32 5.18 
0.320 0.360 0.431 
10.04 11.3 | 13.52 
2.01 2.26 2.70 
4.4 8.2 | 14.8 
17 ¢ S15 930 
0.92 L:72 3.10 
1.05 1.18 1 41 
1.46 2.41 4 80 
438 723 1,340 





Table II—Magnitudes of Accelerat 


Position 


ce Magnitude of acceleration, 
along 


straight side ” ips 
0 OQ SS 286 
1 0 99 323 
2 1.35 440 
3 233 760 
4S | —375 
Extrapolated | 4.2 1370 


ion by Graphical Differentiation 


Position on Magnitude of deceleration, 


circular nose in. fps? 
4N LS 375 
KE xtrapolated 4.4 1440 
5 ; on 1100 
6 2&8 940 
7 2 oe R95 





Tables I and II list values for eight 
positions during rise of the follower. 
Analytical Solutions 

Since the foregoing graphical 
methods are based on purely analytical 
derivations, analytical solutions to get 
the magnitudes of the velocity and 
acceleration are readily made. All that 
need be done is square the equations 
to eliminate the perpendicular systems 
of unit vectors. The resulting scalar 
equations, with assumed angular posi- 
tions of the cam, can be solved trigo- 
nometrically for the unknown scalars. 


Graphical Differentiation 
Theoretically the magnitudes of the 


velocity and acceleration can be found 
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by graphical differentiation of a dis 
placement curve of the follower. Un- 
fortunately, the results are not always 
reliable and the errors in applying 
graphical differentiation are likely to 
be greatest at the junction points where 
the values may be critical. With reser- 
vations, therefore, the magnitudes of 
velocities and accelerations can be ap- 
proximated by graphical differentiation, 
or in a pinch, say a problem in which 
the centers of curvature are difficult 
to locate, graphical differentiation 
might be the sole method available for 
solving the problem. 

To avoid amplifying the errors by 
two differentiations, the first derived 
or speed-time curve may better be 
charted from the velocity equations, 
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Fig. 6—Curve representing the magnitude of acceleration is derived from the single 
differentiation of the speed-time curve. Graphical and analytical values agree closely. 


such as Eqs (2), (4) and (7). Fig. 6 
illustrates a speed-time curve of the 
foregoing example plotted in this man- 
ner. The single differentiation of the 
speed-time curve to get the second de- 


rived curve or curve representing the 
magnitude of the acceleration was 
found as follows: Any convenient pole 
distance mv is chosen. The slope of 
the chord ef approximates the tangent 





at the midpoint of the arc ef so that 
ml is drawn parallel to ef. Height | 
projected to g locates one point on the 
second-derived curve. 

Other mid-points are found in the 
same manner. A smooth curve js 
drawn through them, the ordinates at 
selected positions measured in inches 
and multiplied by the scale factor to 
get magnitudes of the acceleration. The 
scale factors for speed and for magni- 
tude of the acceleration differ from 
those on Figs. 4 and 5 because of the 
influence of pole distances. To get the 
speed scale, for instance, the space 
scale k, is divided by the pole distance 
mn (in inches) times &;. The time 
scale, of course, comes from the 30 
rpm assumed motion of the cam 

The magnitudes of the acceleration 
obtained by graphical differentiation to 
correspond to the points analyzed by 
the vector methods are given in Table 
III. Comparison of these tabular values 
with those in Table I and II shows 
reasonably good agreement except for 
the values at the junction point. Know. 
ing how the acceleration behaves at 
such a point, the curve might be broken 
into two parts and extrapolated to give 
more nearly correct values for the 
acceleration and the deceleration 





Dry Printing Process Operates Electrostatically 
' g P \ 


A NEW DRY PROCESS called Xer- 
ography, utilizing electrostatic princi- 
ples to take pictures, reproduce draw- 
ings and to print on virtually any sur- 
face, eliminates the chemical solutions, 
fumes, negatives and sensitized papers 
customarily used in printing. Prints 
made on paper, cloth, wood, metal and 
other materials can be produced in 
either black or white or in color and 
are as permanent as the material on 
which they are printed. The entire 
process is completed in less than one 
minute. 

The two principles upon which the 
process is based have long been known 
to science. One is the principle of 
photo conductivity,” or the ability of 
certain insulating materials to become 
electrically conductive when acted upon 
by light. The other is the ‘‘triboelectric 
effect,’ or the electrical attraction that 
exists between two dissimilar materials 
in contact. 

A photoconductive plate that corre- 
sponds to the film or paper used in 
ordinary photography consists of an 
electrically conductive backing mater- 
ial, the face of which is coated with a 
“photoconductive insulating material.” 
When the coated plate is rubbed with 
a cloth in the dark, or “sprayed” with 
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electrons, by passing through an elec- 
tronic corona discharge device, the sur- 
face becomes electrically charged 
within a few seconds. In the charged 
condition, the plate is sensitive to 
light. 

The sensitized plate is exposed in a 
camera, under a projection lens, or in 
a contact printing frame in the same 
manner that a silvered-emulsion paper 
is exposed to an image pattern. When- 
ever light strikes the plate, the coating 
becomes conductive and discharges the 
electrostatic surface charge into the 
backing metal. The surface charge re- 
mains on the areas where light does 
not fall. Thus the image pattern causes 
a “latent electrical image’ to remain 
on the plate. 

Developing is done by flowing spe- 
cially-prepared developing powder 
over the plate. This powder is made of 
two components, one a relatively coarse 
carrier material, the other a superfine 
developing resin. The latter can be 
powdered asphaltum or synthetic resins 
having low melting points and other 
desirable characteristics. The powder 
is attracted to the charged portions of 
the plate and adheres to those portions 
tenaciously. The light-affected por- 
tions of the plate are unable to retain 


the powder, leaving it free to roll oft 
The result is a mirror-reversed positive 
image of the original subject or cop) 
This corresponds to the developed neg- 
ative in silver-emulsion photography 

Printing is accomplished by laying a 
piece of paper over the powdered plate 
and charging the paper with the same 
electronic device used to sensitize the 
plate. The powder particles relinquish 
their affinity for the plate and are at 
tracted to the charged paper. By this 
transfer, the image is restored to its 
true left-right relationship. At this 
stage of the process, the print corre- 
sponds to the chemically developed 
silver-emulsion print before it is fixec 

Fixing is accomplished by heating 
the paper print for a few seconds Heat 
melts the powder granules and fus¢s 
them to the paper. The fusion temper: 


ature is no higher than that ordinaril) 
used for drying or ferrotyping prints 
If the developing powder 1s black, 
and the paper upon which the print 
made is white, the print will be black 
and white. Monotone color prints can 
be made directly by using deve!oping 
powder that has been dyed the cesire¢ 
color. Multicolor prints can be made 
by combination prints, using separate 
plate images for each color. 
Propuct ENGINEERING — Decemper. |949 
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Determining Dimensional 


Relationships in Complex Parts 


How to determine the dimensions to specify on complex or assembled parts. 


Seven steps that will lead to lower unit cost and improved part operation. 


CHARLES H. BUCCOLA 
Design Engineer, Sperry Gyroscope Co. 
Division of Sperry Corporation 


THE DIMENSIONAL RELATIONSHIPS be- 
tween the various sections of a com- 
plex or assembled part must be deter- 
mined in the design stage if the part 
is to be produced in quantity at mini- 
mum cost. Otherwise, some dimen- 
sions are assigned tolerances that either 
are too close or too loose, and the part 
is impossible or too costly to make. 
These relationships can be established 
by algebraic analysis. 

The simple relationship shown by 
Fig. 1 forms the basis for such an anal- 
ysis. The given dimensions A and B 
establish the complete lateral dimen- 
sioning of the figure since the third di- 
mension, A minus B, is derived from 
them. Hence, the derived dimension is 
dependent on the given dimensions for 
its value. It 1s also evident that: 

1=B+A-B 
Obviously, A equals A 

If a tolerance is added to each given 
dimension as in Fig. 2, the same rela- 
tionship holds true. The derived di- 
mension is now: 


[4] e-Le]r: 


and an equation similar to Eq (1) 
be written: 


[]t5-[e]ts+Lts- 


may 


with the limits plus a to minus / is 


canceled, 
oo +a 
L4y5-L4: 
However, if Eq (2) had not been 


written and the cancellation made, and 
a step- by-step procedure were followed 
as in numerical a, a possibility 


exists that [B] 


along in the arithmetical operations 


“would be carried 
—_ @ 


and an erroneous result would be 
obtained. The subtraction indicated 
for: 


eas 


is performed by changing the signs of 
the lower set of tolerances and adding 
these to the upper set in the following 
manner: 


[ “ B| 4 tndeay 


The result is interpreted as two val- 
ues: a maximum, A minus B plus a 
plus d; and a minimum, A minus B 
minus 4 minus c. Criss-crossing the 
tolerances makes the operation equiva- 
lent to: maximum A dimension minus 
minimum B dimension, equals maxi- 
mum A minus B dimension; and mini- 
mum A dimension minus maximum B 
dimension equals minimum A minus 


in a normal manner results in 


©) eee +4 ; instead of | 4] 75 
— eee 


Although the Pees. 3 of di. 
mensions in a part as simple as that in 
Fig. 2 are evident by inspection, it is 
seen that a source of error exists in 
numerical analyses for complex parts 
or assemblies where redundant dimen- 
sions are not readily recognized. 

Basically, an algebraic analysis con- 
sists of first writing the equations for 
the derived dimensions to be found; 
second, cancelling redundant dimen- 
sions in these equations; third, substi- 
tuting numerical values for the letter 
symbols; and finally, proceeding with 
the addition and subtraction of numer- 
als to obtain the values desired. Since 
the tolerances attached to the terms of 
an equation are not considered until 
numerical substitution is made, there 
is no need to carry these along in the 
algebraic stages. Thus, a single letter 
symbol will serve to represent a dimen- 
sion and its tolerances in an equation. 
For example, in Fig. 3 each letter rep- 
resents a nominal dimension and its 
tolerance, and each rectangle represents 
a separate part. 


Dimension X is established by the 
following equation: 
Y=4+B-C-—-D (3 


This equation indicates that three meth- 
ods may be used to control dimension 
X. First, any or several of the given 
dimensions, their tolerances, or both 








[2] + », B dimension. Then, adding can be changed to obtain the desired 

ake RB j—_Rplrer4 value. Second, dimension X can be 

When the redundant dimension, B. ip ed ta | wk = machined after assembly if changing 
< --______- A —_—— >| : Se A ae Tie cena >| K--- 4 ->{<---- 8 —---> 























Fig. 1—Dimensions A and B establish all 
the necessary lateral dimensions of this 
part, since the dimension of the unknown 
secuion can be established by A minus B. 
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Fig. 2—In this case, unknown dimensions 
with tolerances also can be derived from 
given dimensions and tolerances by alge- 
braic subtraction or addition. 
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Fig. 3—Quicker dimensional analysis is 
possible if the known dimensions are as- 
sumed to be the nominal values, and 
tolerances are added afterwards. 
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Fig. 4—The basic method of analysis is to assign a capital letter 
to each part and designate individual dimensions by a subscript. 
Small letter x with subscripts then represents any dimension 
derived from the dimensions of two or more parts. 
Greek letters represent assembly dimensions. 


any of the part sizes is impractical. 
Third, the design can be changed to 
permit the dimension to be adjusted 
at assembly or to combine two or more 
parts into one and thereby reduce the 
tolerances that affect it. 

This equation is also a valuable aid 
when a decision has to be made re- 
garding a change in nominal dimen- 
sions, or when tolerances have to be 
changed to control the tolerances of 
the see dimension. If it were re- 
quired, for example, to hold the toler- 
ances of dimension X more on the plus 
side, the equation shows how this may 
be accomplished. For example, if the 
tolerances are added to Eq (3), 


e +a Te Te 
x= [4]rs+[2] 75 [e]*4 
-[>]*; (4) 

—h 


it can be seen that the plus tolerance 
of X is a plus ¢ plus f shes / and that 
the minus tolerance is minus 4 minus 
d minus e minus g. To increase the 

lus tolerance of X, a, c, f, or 4 can be 
increased; and to increase the minus 
tolerance, b, d, e, or g, can be in- 
creased. These tolerances obviously 
can be decreased in like manner. 

The range of the derived dimension 
—the algebraic difference between the 
maximum and minimum values of the 
dimension—is equal to the tolerance 
swing. The latter is the algebraic dif- 
ference between the plus and minus 
tolerances. This swing is not affected 
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Capital 


Fig. 5—In this brush holder assembly for an electric motor, 
dimensions x, and x, must be held within close positive limits. 
Lower machining cost results if another dimension C, is added to 
replace C; minus C3, and x; may be held within closer limits if B, 


minus B, is combined into one dimension. 


by any change in the nominal values of 
the given dimensions and can be 
changed only by changing the toler- 
ances. Varying the nominal dimen- 
sions, however, will change the limits 
of the derived dimension. Both limits 
will change by the amount of increase 
or decrease in the nominal value of the 
derived dimension. Hence, by adjust- 
ing the nominal values when numerical 
dimensions are being used, the lim- 
its can be made positive to obtain clear- 
ance or negative to obtain interference. 

This simplified method of analysis 
can be extended to complex assembled 
parts by using a capital letter to desig- 
nate each part, and by adding sub- 
scripts to the latter to represent vari- 
ous dimensions. Small letter x with 
subscripts then can be used to repre- 
sent any dimension derived from the 
dimensions of two or more parts in an 
assembly. Finally, a Greek letter, such 
as A can be used to designate a given 
dimension in an assembly. 

In Fig. 4, the following relationships 
are easily established: 


a P, se Py, _ Si (5) 
v2 = Ki— Ke— R, (6) 
x= A - K, — (Pi+ P3) (7) 
~% = Pi t+ P2o—-Sy+ Ki — Ket+ 
K2— R, (8) 
= P, a P, — Si 4. Ky — R, 
ve = Ki—Ri+ Ki-— Ks (9) 
= K,—R, 


x = P, + Py — Ke _ S; 
A study of 


(10) 


these equations reveals 


some interesting facts. The dimension 
P, plus Pg occurs in Eqs (5), (7), 
(8) and (10). Since both of these 
dimensions belong to the same part, 
they could be combined into a single 
dimension. This combination would 
make it possible to hold xj, x3, x4, and 
xg, Closer because the number of toler- 
ances that affect these dimensions 
would be reduced by one. If this com- 
bination is made, a new dimension, 
P;, must be added to replace P, plus 
P.. But since it is impossible to change 
the number of dimensions that define 
a part, either P, or P. must be retained 
as the other given dimension. Neither 
of these appears alone in any equation, 
so it is immaterial which is retained. 
The dimension retained will be that 
which makes for cheaper manufacture 
Before making a combination, the 
change should be analyzed to deter- 
mine if it will introduce a dimension 
that will result in increased machining 
and inspection costs. Consequently, in 
such a case, it must be decided whether 
or not the combination is worth mak- 
ing. 

The dimension K, minus Kg also 
may be combined. But Ky, appeafs 
alone in Eqs (7), (8) and (9) while 
K. appears alone in Eq (10). It then 
must be decided whether it is desirable 
to reduce the number of sets of toler- 
ances that affect x2 or xg, or those that 
affect x3, x4, Of x5. If the combination 
is made, a new dimension Kg wil! re- 
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place K, minus Ky. Either K, or Kg 
must then be retained. If K, is retained 
the number of sets of tolerances that 
affect the derived dimension in Eq. 
(10) is increased by one because a new 
dimension K, minus Kg must replace 
K,. On the other hand, if Kz is re- 
tained, a new dimension, Ky plus Ks, 
will replace K, thereby increasing by 
ouc the number of sets of tolerances 
that affect the derived dimensions in 
the equations where K, appears. In 
actual cases, a quandary seldom pre- 
sents itself; derived dimensions that 
must have small range are evident from 
the design, and decisions regarding 
their control are made quickly. 

Combining dimensions minimizes 
the number of terms that affect derived 
dimensions with close tolerances. Thus, 
the burden of large accumulations of 
tolerances is placed on derived dimen- 
sions that can vary widely. To reduce 
the number of given dimensions in an 
equation containing a group of similar 
dimensions such as K, plus Ky plus Ks, 
this group or portion of it should be 
combined into one dimension provided 
that no machining or inspection diffi- 
culties are introduced. Any dimension 
that does not appear alone in any other 
equation, that is not required for con- 
structional purposes, or that appears 
in another equation whose derived di- 
mension may have its range increased, 
should be removed. 

Inspection of Eqs (5) to (10) 
shows that a given dimension such as 
K,, Ks, S;, or R, may affect several 
derived dimensions. In view of this 
fact, a complete analysis should be 
made before numerical values are 
assigned. 

In Eqs (8) and (9) the cancellation 
of Ky resulted in the elimination of 
tolerances which might otherwise have 
been added. Had a numerical analysis 
been made directly, a strong possibility 
exists that an error would have been 
made. In a complicated part or assem- 
bly, there may be several ways to solve 
for an unknown dimension. Algebraic- 
ally, the equation for this dimension 
will always be the same regardless of 
the paths followed in deriving it, be- 
cause cancellation will be made of 
whatever redundant dimensions are 
considered. But a numerical analysis 
in such a case will lead to confusion 
because there will be one nominal 
value and several different sets of toler- 
ances for each unknown dimension, 
only one of which—the value with the 
smallest tolerances—is correct. When 
interpreting an equation after an alge- 
braic analysis has been made in com- 
plicated cases, first impressions regard- 
ing the relationships of dimensions of- 
ten have to be revised drastically— 
Which further attests to the fact that a 
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correct numerical analysis is difficult 
to make. 

A review of the discussion concern- 
ing Fig. 4 leads to the conclusion that 
from the standpoint of economy, the 
method of dimensioning a part is a 
functional operation and that the way 
a part is dimensioned is determined by 
its relationship to other parts in an as- 
sembly. To be arbitrary in dimension- 
ing may mean the sacrifice of economy, 
an increase in the time required to pro- 
duce the part, or may even cause 1m- 
proper functioning of the assembly. 

As a practical example of dimension- 
al analysis using the algebraic method, 
consider the brush holder assembly for 
an electric motor shown in Fig. 5. It 
is desirable to control dimensions x, to 
x;. Dimension x, must have a small 
range because it determines the amount 
of support brush, E, will have when it 
has worn; obviously, the tolerance must 
be held positive. Dimension x. indi- 
rectly controls the free length of the 
spring. The range of this dimension 
determines the variation in the initial 
compression of the spring. If this com- 
pression is too small, the spring pres- 
sure will be insufficient when the brush 
has worn, and if it is too large, the 
spring pressure will be excessive when 
the brush is new. In addition, the 
spring might be overloaded. Hence, x, 
must be held to close positive limits. 

Dimension x, must be held within 
moderately close and positive limits. 
Dimension x, should also be held posi- 
tive but it can be slightly negative if it 
does not extend beyond the edge of 
the insulated brush holder, C. Dimen- 
sions x; and x; need only be held 
loosely positive while x, should be held 
close enough to make sure that the 
connecting ring, J, will fit its groove. 
The following equations are evident 
from inspection of the assembly: 


m=C,—Q—C;+ D, — Bs — A, (11) 


“= By — B, + CQ, aad C; —_ C + 
dD, - E,- A (12 

xx= C,— B (13 
xe = B, —G, — (14) 
“= B-—-GQ4+CQ 

= B-—(Q,-—(C, (15 
w= B—-— Ji (16) 
ma B; = Cy Pa Ci = Ih - B; 

= B—-(Qi—CG:) -—Ji— Bs (17) 


Because of the manner in which the 
parts of this sub-assembly are dimen- 
sioned, the number of dimensions 
affecting x, and x», is large, and a com- 
bination of several dimensions appears 
possible. The first step in this analysis 
therefore is to reduce the number of 
dimensions in the equations for x, and 
Xg. The group, C, minus C, minus C, 
appears in Eqs (11) and (12), and 
the group, C,; minus Cy, in Eqs (11), 
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(12), (15) and (17). Although both 
of these eg appear suitable for 
combination, further examination of 
the figure reveals that either combina- 
tion results in increased machining 
costs. However, C, does not appear 
alone in any equation, so it can be cast 
out of the analysis. Three combina- 
tions of the three dimensions taken two 
at a time are possible (a) C, minus C,; 
(b) C,; minus C,; and (c) minus C, 
minus C3. Of these, only C, minus C; 
is possible because minus C, and C;, 
are not together, and Cz does not ap- 
pear in (a). Thus, C3 can be eliminated 
by providing a new dimension, C,, to 
replace C, minus C3. The group C, 
minus C, minus Cz thus becomes C, 
minus Cy, and part C is then defined 
by Cy, Cy, and Cy. 

At this point, it must be decided 
whether it is less expensive to hold C,, 
Cs, D,, Bz, and A, individually close 
enough to secure the allowable range 
of x, or whether it might prove less ex- 
pensive in the long run to introduce 
a new dimension, C;, equivalent to C, 
minus Cy. At first it appeared that such 
a dimension would be costly to ma- 
chine but now it-appears to be more 
economical than the other alternative. 
Actually, such a decision must be made 
with a view to such factors as the meth- 
od of machining, the number of pieces 
to be made, and the numerical dimen- 
sions involved. The algebraic analysis 
has served additionally, therefore, in 
bringing to light a situation which 
might otherwise have been overlooked. 
Thus, a decision can be made quickly 
toward minimizing the cost of the part. 
If C, minus C, are combined into a 
new combination C;, C, and C, must 
be retained, and part C then will be 
defined by C;, C;, and Co. 

Next, the possible combination of 
B, minus B,, which occurs in the equa- 
tion for xg should be eoasiaaal in 
the same manner as for the C, minus 
C, combination. Finally, in Eq (17), 
B, minus B, can be combined to obtain 
closer range for x7, but this combina- 
tion is not imperative because x; need 
not be held close. There then remains 
only the assignment of numerical di- 
mensions and tolerances. 

Another practical example, which 
illustrates the use of the algebraic 
analysis method in dealing with prob- 
lems involving clearance holes is 
shown in Fig. 6. Part C represents a 
slide that moves along guides, A, which 
are attached to the block, B, with 
screws. To insure that the slide does 
not bind on the guides or that the 
clearance between them is not exces- 
sive, an assembly dimension, A,, is 
given. With this condition, it becomes 
important that x,, the clearance hole 
diameter, be large enough to admit a 
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Fig. 6—Algebraic analysis of dimensioning in this slide assembly shows quickly that 
more economy results from removal of assembly dimension 4,, and addition of another 
dimension 4,, which equals 4, plus 2A,, minus 2A,. 


suitable screw. The following equations 
are derived from Fig. 6. 


A RB, 
a= t+ ts — te 18 
»= a . ! 
hy 
v3 = C, — ——- Ft as 20 
vy = Ay + 2A —_ B, — 24, - A (21 


Dimension x, has been shown for 
reference only. Since there is no “bank- 
ing surface” for part C and since the 
figure is symmetrical, the clearance, xz, 
is assumed to be equal on both sides. 

In Eq (19), Az minus Ay appears 
to be a likely combination but since x, 
must be held close a preferable com- 


ee A . 
bination would be = plus A, minus 


Ay. Combining A,, an assembly di- 
mension, with A, and A, is logical in 
this case because A, may be considered 
a dimension in part A for the purpose 
of analysis. It is the dimension which 
would apply if the two parts A were 
designed as one piece. Thus a new di- 
. As sn nl . 
mension = replaces = plus Ag minus 


A, in Eq (19), and A, is replaced by 
A», minus 2A, plus 2A. in Eqs (18), 
(20) and (21). 

Since x, need not be held close, and 
x, may be moderately large no advan- 
tage would be gained by attempting 
further combinations. 


Methods of Analysis 


The procedure for use of the alge- 
braic method of dimensional analysis 





resolves into the following steps: 

(1). Assigning letter symbols to 
dimensions of the parts in the layout 

2. Making a sketch of the sub-as- 
sembly. In the case of automatic ma- 
chinery, several sketches may be neces- 
sary to show true conditions. 

3. Writing the equations for all per- 
tinent dimensions in any one direction. 
In deriving the dimensions it does not 
matter what paths are followed because 
cancellations can be made which leave 
the final equation free of redundant 
dimensions. 

4. Verifying the derived equations 
by interpreting the dimensional sense 
of each on the sketch. 

5. Investigating the possibility of 
combinations in equations where the 
unknown dimension must have a small 
tolerance range. 

6. Assigning numerical dimensions 
and tolerances to the letter symbols, 
remembering that when close toler- 
ances must be held, it is economical to 
assign more tolerance in the direction 
of error on the part of the machine 
tool operator. 

7. Adding all the plus values at 
once, and all the minus values similarly 
when finding the values of unknown 
dimensions. 

When making a numerical analysis, 
most designers go through a procedure 
similar to that outlined above, although 
not in the same order. They rely on 
memory to carry the results of each 
step and in complicated cases, the mind 
finds the task formidable. There is lit- 
tle need to tax mental processes in 
dimensioning because the technique, 
being functional in nature, is amen- 
able to mathematical treatment. In the 
algebraic method, the designer has a 
most effective means of securing the 
greatest possible economy in mass-pro- 
duction from the viewpoint of dimen- 
sioning, since it presents the relation- 
ships of all dimensions in the form of 
concise equations. 





Beryllium Reduces Porosity of Many Materials 


BERYLLIUM CAPPED PISTONS may 
mean new design headaches, but cap- 
tured research reports indicate that this 
use of beryllium in internal combustion 
engines means longer operating life. 
A report covering the progress of 
German and Italian beryllium firms 
from 1939 to 1945 has been prepared 
by American Industrialists for the Of.- 
fice of Technical Services, and is now 
available to industrial personnel. 
Methods for capping aluminum pis- 
tons with a layer of beryllium one 
centimeter thick are described in de- 
tail. The bonding temperatures range 
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from 800 to 1,100 C. Laboratory 
measurements indicate that the resist- 
ance to wear is excellent. 

One section of the report detailing 
the use of beryllium in refractory 
manufacture, points out that the re- 
sulting products are gas-tight at 1,700 
C, and are dense and smooth, resembIl- 
ing fine china. With a melting point 
of 2,350 C, beryllia crucibles can be 
used at oven temperatures up to 2,200 
Centigrade. 

Also described are production meth- 
ods for the manufacture of beryllium 
oxide, beryllium chloride, beryllium 


metal flakes, and both heavy and light 
beryllium alloys. 

The 144-page report was prepared 
by Office of Technical Services investi- 
gator, H. A. Sloman, and C. B. 
Sawyer, president, Brush Beryllium 
Company, of Cleveland. It reviews the 
wartime operations of three Ger- 
man firms, and the Italian firm of 
Sappi. Copies of the report (PB-2535: 
“The Beryllium Industries of Germany 
and Italy’) containing flow sheets and 
drawings of equipment are availabl 
from OTS, Department of Commerce, 
Washington 25, D. C. 
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Design Factors for Reduction Gears 


From “Importance of Design Factors for 
Marine Reduction Gears’ by W. G. 
Stoeckicht, Journal of the American So- 
ciety of Naval Engineers, August 1948. 


IN RECENT YEARS considerable re- 
search work has been conducted on 
stresses in gears. Beam strength, con- 
tact stresses and the conditions causing 
scuffing have been carefully studied. 
Further investigations are being made 
dealing with the relation between 
stresses and endurance. But a con- 
tradiction still exists between some 
theories and as far as their application 
is concerned, much has been left to 
the judgment of individual designers. 

Stresses derived from contact pres- 
sure between two spheres or two rollers 
can be calculated by means of Hertz’ 
equations. Two meshing teeth can be 
considered to be two rollers at the 
contact line. The radii of the rollers 
are then equal to the radii of curva- 
ture of the teeth at the point of 
contact. 


Where 
R radius of curvature 
R, = radius of pitch circle 


a = pressure angle 
at the pitch line, the radius of curva- 
ture of each mating tooth is 

R R, sina 

This formula clearly shows the in- 
fluence of pressure angle upon the 
radii of curvature of a given gear 
tooth. 

Stribeck introduced a new factor for 
measuring contact stresses, which he 
called the K factor. 

Where 
P = load, kg 

length of line of contact, cm 
diameter of curvature of one roller, 
cm 

diameter of curvature of other roller, 
cm 

relative diameter of curvature 


(= 7 -\ 
d, do 


for contact of two rollers, the K fac- 
tor 15 
r ld, 

"he relation between the maximum 
contact stress in the zone of contact 
according to the Hertz and Stribeck’s 
K factor for steel is given by 

2: = 8772 VK, kg per sq cm 
3300 Vv K, psi 
United States the K factor 
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has been introduced for gears in a 
modified form that neglects the in- 
fluence of the pressure angle on the 
diameter of curvature, which there- 
fore can be used only for the com- 
parison of gears working under the 
same pressure angle. 

In the ball and roller bearing in- 
dustry, research work investigating the 
relation between contact stress and 
fatigue limit has been carried out on 
a large scale. The results obtained 
seem to show a clear cubic relation 
between endurance and the K factor. 
They may explain why the use of the 
K factor is more popular than that of 
Pinar If the relation between endur- 
ance and the K factor is of the third 
dimension, then endurance and P,,., 
are related in the sixth dimension, and 
apparently it is easier to solve a cubic 
relation than a sixth dimension rela- 
tion when comparing two factors. 

The question arises whether the re- 
sults obtained on roller bearings can 
be applied to gears. In principle, there 
ought to be no reason why the mate- 
rial should react differently under con- 
tact stresses in gears and in roller bear 
ings. But two points have to be 
considered. 

When two gear teeth mesh, rolling 
motion is combined with sliding mo- 
tion, excepting on the pitch line. The 
sliding motion increases with the in- 
creasing distance of the point of con- 
tact from the pitch line. Sliding 
motion under pressure creates an ad- 
ditional tangential force at the point 
or line of contact. 

In a great number of tests by the 
author on friction gears, where at the 
point or line of contact both normal 
and tangential forces are working, he 
found that the additional tangential 
forces considerably increased the con- 
tact stresses and lowered life expect- 
ancy. But in lubricated gears, pitting 
as a result of contact stresses always 
begins on the pitch line where there 
is no sliding motion. From this ob- 
servation it may be concluded that the 
influence of tangential forces resulting 
from sliding motion can be neglected, 
and that therefore the results obtained 
from roller bearing tests may also be 
applied to gears. 

The other point of difference is that 
not all gears are provided with hard- 
ened teeth. Where two spheres or two 
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rollers contact under load, very high 
compressive stresses are obtained ac- 
cording to Hertz’ formula. With 
high specific loads, compressive Hertz’ 
stresses appear to be safe; while the 
same material would not stand these 
stresses if the loads were to be applied 
so as to produce a plain state of stress. 

This phenomenon has been ex- 
plained by the fact that a crystal sub- 
merged in a fluid can be exposed to 
practically infinite compressive stress 
without altering its structure. This 
condition exists for parts of the mate- 
rial exposed to the maximum Hertz 
stresses. 

The phenomenon explains why steel 
of martensite structure shows the best 
results for taking up Hertz stresses. 
Load carrying capacity, from the point 
of view of contact stresses, rapidly de- 
creases with the decrease in hardness 
of steel. It is believed that the allow 
able K factor varies as the square of 
the Brinell or Rockwell hardness of 
the steel used. An uncertain factor, 
therefore, must be dealt with in ap- 
plying the results of roller bearing re- 
search to gears with non-hardened 
teeth. Further with some non-hard- 
ened steels, as used in gears with soft 
teeth, a certain amount of work-hard- 
ening is encountered. While it may 
be said that an established law exists 
between contact stresses and endurance 
for hardened gears, this relationship 
for soft gears is little more than an 
intelligent estimate. 

It seems to be logical that the use 
of hardened load carrying gears 1s 
steadily increasing. 

Dealing with the beam strength of 
gear teeth, the shape of the root fillet 
is as important as its surface finish, 
particularly when hardened gears are 
used. Although the increase of the 
fatigue limit resulting from proper de- 
sign and finish of tooth fillets must 
not be overrated, these improvements 
probably allow for a more dependable 
calculation of endurance with regard 
to bending stresses. 

Since the designer is able to calcu- 
late more or less exactly the probable 
endurance of a gear in regard to con- 
tact stresses and of beam strength, he 
is then faced with the problem of how 
to balance both stresses in his design. 
This procedure, in general, will lead 
to the use of a comparatively fine pitch 
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that from some points of view will be 
claimed as an scat This theory 
of balance of stresses, with approx- 
imately the same numbers of hours of 
life both for contact and bending 
endurance, seems to be widely ac- 
cepted. 

The author believes that this rule 
is entirely wrong. It may give to the 
calculation of a gear the satisfying 
aspect of esthetical harmony, but that 
is all that can be claimed in its favor. 
The adherents to the rule do not con- 
sider two important facts: 

1. The equations by which endur- 
ance can be calculated are statistical 
laws, that means the results obtained 
by the calculation do not represent 
more than the probability of a certain 
percentage of accuracy. This scattering 
in the results is particularly great in 
the zone of high stresses and, there- 
fore, low values for hours of life. 

2. The endurance values for beam 
strength and contact stresses have an 
entirely different importance for the 
safety of a gear and the machinery 
connected with it. 
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The basic rule for gear design 
ought to be that a gear never should 
fail through tooth breakage. The cal- 
culated life expectancy from the point 
of view of bending stresses ought to 
be so far greater than the endurance 
with regard to contact stresses that no 
gear will have to be replaced for com- 
plete breakdown. 

In 1931 Hofer published a formula 
concerning the relation between the 
surface of a pinion and the number of 
horsepower it can transmit contin- 
uously. 

Where 
\ = horsepower transmitted 
D = pitch line diameter, in. 

F = face width, in. 
Hofer’s formula can be expressed as 
SA factor = 3.23 DF/N 

Hofer said that if the value of the 
SA factor becomes less than one the 
pinion will be subject to premature 
wear. This wear is supposed to re- 
sult from heat accumulation. He ap- 
plied his formula to hardened gears. 
Non-hardened gears will be nearly al- 
ways on the safe side, because they 
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have rather large dimensions as a re. 
sult of their comparatively low allow. 
able stresses. 

Even considering hardened gears, 
the problem of applying Hofer’s for- 
mula as a rule will be encountered in 
gears operating at high speeds. It has 
been found that safe performance has 
often been achieved with SA factors 
much smaller than one, but there is a 
great divergence of opinion as to how 
far one can go. For instance, an SA 
factor of 0.4 was considered to be 
safe for some applications. 

For many years the author has paid 
much attention to the extent to which 
allowable K factors can be influenced 
by the SA factor. In some cases he 
has found clear evidence that a very 
small SA factor was responsible for 
pitting. With the increasing tendency 
toward compact designs and high load 
carrying capacity, particularly in con- 
nection with high speeds, Hofer’s SA 
factor may become important for gear 
design. It is to be hoped that valuable 
research work may be done with regard 
to its influence on durability. 





Adhesion of Enamel Finishes to Electroplated Cadmium 


Foreign Abstract condensed from ‘The 
Adhesion of Enamel Finishes to Electro- 
plated Cadmium Coatings” by E. E. Hall, 
Metallurgia, June 1948, pp 75-78. 


ORGANIC FINISHES of enamel, paint or 
lacquer are often applied to electro- 
plated coatings on various metals. 
When cadmium is used, difficulties are 
usually encountered with enamel ad- 
hesion. Evidence from the test expe- 


riences presented here confirms that 
without chemical pretreatment, cad- 
mium coatings cannot be satisfactorily 
enameled. 

Enamel media employed in these 
tests were normal commercial varie- 
ties, with characteristics as shown in 
Table I. Plating was ordinary dull 
cadmium plate deposited from a cya- 
nide electrolite at about 10 amp per 


sq ft. The thickness of cadmium was 
0.0005 in. minimum average, and 
0.0003 in. minimum local thickness 

The humidity test consisted of ex- 
posure of the panels to a number of 
daily cycles in which the temperature 
for an 8 hour day was 55 to 60 C with 
a humidity of 60-75 percent, and the 
night temperature was that obtained 
by cooling down to that of the at- 





Table I—Characteristics of Enamel Media used For Tests in Tables No. II to VII. 


| 


Pigmented 
Cellulose 


Enamel 


Ty pe 


Stoving Conditions 


Composition Percent: | 
Volatile Spirit (loss in wt, 3 hours 


at 110 C | 65.3 90.5 60.5 

Total Solids 34.7 Se 35 
100.0 100.0 100.0 

Physical Properties: | 

Specific Gravity at 25 C_ | 1.013 0.884 1.044 

Viscosity at 25 C centipoises | 750 15 540 


Heavy bodied 
grey pigmented 
cellulose. 


Clear Cellulose Stoving 
_ Lacquer Pigmented 
(Special Type) Enamel 


Stoving Stoving 
Zine Chromate Red-Oxide 
Primer Primer 





Combination 
glyptal/nitro- 
cellulose lacquer. 





Glyptal-urea 
synthetic. 


30 min, 250 F. 


Oil modified 
glyptal 
synthetic. 
30 min, 250 F. 


Oil modified 
glyptal 
synthetic 
30 min, 250 F. 











58.3 45.6 
41.7 54.4 
100.0 100.0 
1.039 0.912 
320 540 
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Table II—Typical Aging Tests on Enamel Finishes Under Durability Tests. Cadmium-Plated Steel Panels with 
and without Passivation, Enamelled with Two Coats of Pigmented Cellulose Enamel. 


Chemical Treatment of 
Cadmium Plate 





Exposure Conditions 


Condition of Enamel Finish Judged by: 





Scratch Test 





| 








| Assessment or 


—_——— Enamel Finish 
Bend Test 








None None-initial condition of} Brittle, chipping badly. Cracks and flakes very Very poor 
enamel finish. | easily. 
Chromate Passivation . | Rather brittle, chips. Cracks and removed easily. | Poor 
Phosphate Passivation No. 1 | | A little brittle, chipping No cracking or flaking, very! Good. 
slightly. good. 
Phosphate Passivation No. 2 Clean cut, no chipping, No cracking or flaking, very| Excellent 
very good. good. 
None Humidity— 7 days. | Chipping and flaking Cracking and flaking | Exceedingly poor 
very badly. completely away 
| “ 30 “ “ “ “ 
Chromate Passivation < 7; “= Chips rather badly. . a 
7 ao Chips very badly. . | 
Phosphate Passivation No. 1 Abe Chips rather badly. ‘ | 
30 C* Chips badly. . 
Phosphate Passivation No. 2 : i Clean cut, no chipping, Cracking and flaking easily.| Fair. 
very good, | 
| Very slight chipping, . Fair. 
still quite good. 
None | Open atmosphere— | Chipping and flaking Cracking.and flaking Exceedingly poor 
30 days. | very badly. completely away. 
Chromate Passivation - | Chipping and flaking. Cracking and flaking Very poor 
| completely away. 
Phosphate Passivation No. 1 - | ¥ - ¥ 
‘] ‘ 


Phosphate Passivation No. 2 


Cracking and flaking easily. 








Table VII—Extended Tests on Enamel Finished Panels Specimens No. 4 
from Tables III to VI Inclusive (Chemical Treatment Phosphate No. 2) 


Finish 


Further Deterioration When the Test 
Conditions were Extended to 6 Months 





Special clear cellulose first coat, pigmented 
cellulose enamel top coat. 


Stoved pigmented enamel, one coat. 


Stoved zine chromate primer, stoved pig- 
mented enamel finishing coat.. . 


Stoved Red Oxide Primer, stoved pigmented 
enamel finishing coat... .. 





Become very poor 





Humidity Test 


Atmospheric Test 





.| Become very poor 


| Very little deterioration. .| No deterioration 


Very slight deterioration..| Exceedingly slight 


No deterioration 


| deterioration. 


No deterioration. 





mosphere with a rise in the humidity 
to 100 percent, and with moisture con- 
densation upon the specimens. 

The scratch test was made using a 
hardened steel tool, one end of which 
was tapered to the frustum of a cone, 


conical angle 15 deg, and dia of the 
frustum 1/16 in. With this tool a 
number of scratches were made at 
oblique angles so as to cross one an- 
ot! Adhesion was evaluated by the 
de ee of chipping or flaking that oc- 
curred, 


and the ease with which the 

enamel could be removed from the 

angie between two such scratches. 

‘he bend test comprised bending 
inel slowly through 180 deg with 


— 
— 


the 


PR 


the finished side outwards and the 
radius of the bend approximately } in. 

Table II deals with pigmented cel- 
lulose enamel finishes. The only use- 
ful finish is represented by Sample 
No. 4 with erg wre passivation No. 
2. None of the finishes showed any 
real permanency and it is concluded 
that ordinary cellulose enamel finishes 
are unsatisfactory on a cadmium plate 
base. 

Table III (This and following tables 
from original are not reproduced here) 
deals with a cellulose finish in which 
the first coating is a clear lacquer. 
Only specimens treated with phos- 
phate passivation No. 2 retain a sufh- 
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cient standard of quality to be regarded 
as satisfactory. 

Table IV deals with an enamel 
finish comprising a synthetic coat of 
stoved synthetic enamel. Sample 4 is 
the only satisfactory one. 

Table IV deals with an enamel 
finish comprising a synthetic coat of 
stoved synthetic enamel. Sample No. 
4 is the only satisfactory one. 

Table V covers panels using the 
same enamel finish but using a stoved 
synthetic zinc chromate primer. 

Table VI covers a similar series of 
panels, only the primer is a red oxide 
synthetic, with the synthetic enamel 
finishing coat. 

As in all previous tables, only the 
samples having chromate passivation 
or phosphate passivation No. 2 are 
good. 

The samples from these tests that 
were still satisfactory at the end of 
the 30 day test were left under test 
for six months more and then reas- 
sessed. They all comprised samples 
having phosphate passivation No. 2. 

Results are given briefly in Table 
VII, shown here. 

The treatments were as follows: 


Chromate—plated work was taken 
directly from the washers after plat- 
ing and treated by immersion 10-15 
sec at room temperature in a solution 
containing 200 g of sodium dichro- 
mate crystals and 6.6 mls of concen- 
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trated sulphuric acid per liter of water. 
The treated work was washed in cold 
water and air dried at a temperature 
not exceeding 140 F. 

Phosphate—treatment No. 1. Ap- 
plied using a solution of zinc nitrate, 
sodium phosphate, phosphoric acid 
and nitric acid, adjusted to a suitable 
concentration and acidity. 

Phosphate—treatment No. 2. Used 
one commercial phosphate process 
having a nitric acid accelerator with 
immersion time of 3 min at a tem- 
perature of 180-185 C. 

After treatment in these phosphate 
solutions, the work was washed in hot 
water and rinsed for 15-30 sec in a 
solution of chromic acid at 170 F, this 
chromate rinse being prepared from 
1 Ib of chromic acid in 100 gal of 
water. 

The phosphate treatment No. 2 ts 
simple to operate and control, and is 
entirely satisfactory on all types of 
cadmium coating. The film formed, 
however, is electrically insulating. If 
this is objectionable, electrical contact 
can be made by breaking the film. 


Aircraft Plastic Laminates 


From ‘Use of Plastic Laminates in Air 
Force Aircraft—Part I”, by R. T. Schwartz, 
W. G. Ramke and J. K. Lang, Air Materiel 
Command, Wright-Patterson Air Force 
Base, presented at the Low Pressure Sem- 
inar of the Society of the Plastics Industry, 
June 29-30, 1948, Washington, D. C. 
APPLICATIONS made by the Air Force 
of low pressure plastic laminates are 
important. The principal applications 
are: (1) Radio and radar antenna 
housings, (2) backing for self-sealing 
tanks, (3) ducts for cold and hot air, 
and (4) honeycomb core materials for 
sandwich constructions. 

The plastic laminated material prin- 
cipally used for these applications is 
glass fabric base polyester resin lami- 
nate. Some use is also made of low 
pressure phenolic laminating resin for 
these applications; cotton fabric is 
combined with glass fabric in tank 
backing material and cold air ducts; 
nylon fabric is coming into use for 
backing material, both laminated with 
polyesters and also with nylon. Honey- 
comb cores are usually made of glass 
fabric-polyester laminate and of cotton 
fabric-phenolic laminate. The applica- 
tions listed make use of straight lami- 
nate, except that most of the radar 
antenna housings (radomes) and some 
of the radio antenna housings, are 
sandwich constructions, employing a 
honeycomb or low density plastic core. 
Since these antenna housings are now 
integral parts of the aircraft, flush with 
the exterior surface, they are important 
structural aircraft parts. Some of the 
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radomes are relatively large and occupy 
an important percentage of total area. 

Glass fabric-polyester laminates are 
used because of their good strength- 
weight ratios, low water absorption, 
excellent weathering resistance, good 
electrical properties, and their relative 
ease of fabrication into large or small 
parts of compound curvature. How- 
ever, there is a definite need for im- 
provement of some of these properties. 

Plastic backing material is used in 
the form of flat sheet to separate the 
self-sealing fuel tanks from the metal 
aircraft structure and to support 
the tanks. Projectiles passing through 
metal causes the metal to flower out, 
and if no plastic backing is used, this 
will hold the “wound” in the tank 
open and prevent sealing. The plastic 
prevents the flowering of the metal 
from penetrating the tank. The ducting 
systems in aircraft are complicated and 
are difficult and expensive to make 
accurately from sheet aluminum. The 
low pressure laminated plastic ducts 
are advantageous from ease of fabri- 
cation, less costly, ease of joining sec- 
tions together, and easier to install 
due to ability to maintain tolerances. 
Because of minimum gage require- 
ments in case of the metal ducts, the 
plastic ducts can be made lighter. 
There are also disadvantages, such as 
elevated temperature limitations and 
inflammability. 

The necessity for the use of a non- 
metallic material for antenna housings 
is obvious. The structural advantage 
of sandwich construction are relatively 
well known, but sandwich construc- 
tion is used for radomes because of 
the excellent radar transmission char- 
acteristics. Low pressure laminated 
polyester glass fabric honeycomb core 
material (as well as other low density 
core materials) is used with polyester 
glass fabric laminate faces. Cotton fab- 
ric base phenolic plastic honeycomb 
core material with aluminum alloy 
faces is used to some extent for small 
subsonic missile wings. 

Many experimental parts of low 
pressure laminated polyester-glass fab- 
ric plastic have been and are being 
made and tested. Helicopter tail and 
main rotor blades are being tested in 
which a core of low density balsa 
wood is wrapped with glass fabric 
impregnated with polyester resin then 
cured at low pressure. Small low horse- 
power propeller blades are being tested 
which have been made the same way. 
The helicopter and propeller blades 
have a metal covering on the leading 
edge for protection of the plastic 
against rain erosion and sand abrasion. 
Possible advantages of the plastic 
propeller blades over laminated wood 
blades are better moisture resistance 





and durability, and better aerodynainic 
efficiency, because plastic blades can 
be made thinner than the wood, since 
they are stronger. Compared to metal 
propeller blades for these small sizes, 
the plastic blades can possibly be made 
lighter and less expensive. 

Normal atmospheric temperature 
range for aircraft applications is ap- 
proximately —70 to +160 F, and this 
is the range applicable to plastic lami- 
nates used in subsonic aircraft, except 
for those applications subjected to 
elevated temperatures, such as hot air 
ducts or parts located so that they are 
heated by the aircraft power plant. 
For both production and experimental 
applications it is necessary to know the 
basic strength properties of the mate- 
rials at room temperature and how 
they vary over the previously men- 
tioned atmospheric temperature range. 
These properties include stress-strain 
and ultimate strength in tension, com- 
pression, shear, bending, torsion, and 
bearing. Moduli of elasticity and rig- 
idity and Poisson’s ratios will be neces- 
sary. Also desired are fatigue and 
impact data. 

The Air Materiel Command is spon- 
soring projects at various institutions 
to obtain the strength properties at 
elevated temperatures of the most heat 
resistant of the presently - available 
polyester, silicone, and phenolic low 
pressure glass fabric laminates, in- 
cluding tension, compression, bending, 
creep-rupture, and fatigue tests. Mate- 
rials development contracts are being 
sponsored on improved heat resistant 
low pressure silicone laminates and on 
low pressure phenolic laminates. 

Data obtained to date indicate 
marked difference in mechanical prop- 
erties at elevated temperatures be 
tween various commercially available 
polyester laminating resins all lami- 
nated at low pressure with the same 
glass fabric. The most heat resistant 
of these polyesters will withstand tem- 
peratures up to 300 F for long pe 
riods without deterioration, and_ the 
strength at 300 F ranges from 20 to 
i0 percent of the room temperature 
values. At temperatures above 300 F 
the polyester laminates deteriorate and 
delaminate on sufficient time of ex- 
posure (200 hr or less). However. 
these same materials will withstand 
short time exposure at temperatures up 
to 500 F for at least 4 hr, and the 
short-time strength at 500 F 1s ap: 
proximately 10 to 20 percent o! the 
room temperature value. No data can 
be given as yet on low pressure silicone 
and phenolic laminates, although 1 
has been reported that continued ¢x- 
posure at approximately 500 F 1oes 
not deteriorate certain high pressut 
silicone glass fabric laminates. 
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TECHNICAL NEW S 








SENDING—film containing message is placed in scanner that 
produces electrical impulses for transmission as radio waves. 








tube 


RECEIVING—messages are reproduced as television images on 
in cylinder at upper 


right. Camera records images. 


Communications System Sends Million Words a Minute 


ULTRAFAX, a newly developed system 
of television communication capable of 
transmitting and receiving written or 
printed messages and documents at 
the rate of a million words a minute, 
was recently demonstrated by the Radio 
Corporation of America at the Library 
of Congress in Washington. 

The system is a joint development 
otf RCA Laboratories and the RCA 
Victor Division, with the cooperation 
of the Eastman Kodak Company and 
the National Broadcasting Company. 
It combines the magic of television 
with the latest techniques in ultra-high 
frequency radio relaying and photog- 


raphy. It surpasses other forms of 
radio communications as well as wire 
telegraph, cables and air mail, through 
its ability to transmit at radio speeds 
eX facsimile reproductions of all 
matcri@l to be serviced. Its capacity 
for handling graphic communications 
is indicated by the fact that it can 
se such assorted material as letters 
an telegrams, including signatures, 
drawings and maps, magazine illustra- 


sections of newspapers, cartoons, 
ising layouts, tables of instruc- 
ind business and financial docu- 
It also can handle musical 
weather maps and foreign lan- 
g messages written in Chinese. 
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The remarkable speed of transmis- 
sion results, in turn, from each of 
three key factors of the invention. 
First, the great velocity of radio trans- 
mission; second, the ability of tele- 
vision to transform pages of informa- 
tion for transmission as_ television 
pictures at the rate of thirty per second, 
and third, high-speed film processing 
or “hot photography”’ which delivers 
a single frame of film ready for print- 
ing or projecting in forty-five seconds, 
as compared with forty minutes by 
conventional processes. 

The Ultrafax system can be adapted 
readily to handle either full-page copy 
or microfilm recordings prepared in 
advance. The experimental sending 
terminal (upper left) utilizes micro- 
film recordings. 

When the system is fully developed, 
the service may be available at com- 
munications centers placed strategically 
in metropolitan and suburban areas. 
Once in the sending terminal, the mes- 
sage would be placed on a conveyor 
that would carry it to the central 
transmitting room containing a “‘flying- 
spot” television scanner. 

At the heart of the electronic scanner 
is a cathode-ray tube or kinescope. By 
means of it, each tiny area of the mes- 
sage is examined and electrical im- 
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pulses generated to indicate the degree 
of light appearing on its surface. The 
funnel-shaped tube has a flat glass end 
or screen coated with fluorescent ma- 
terial that glows as the electron beam 
strikes it. This beam of light is de 
flected back and forth thousands of 
times a second. By means of a lens, 
the beam is imaged on the copy to be 
transmitted. When film recordings are 
used, the beam passes through the lens 
and film to strike a phototube in a 
light-tight housing. The small vacuum 
tube responds to the variations in light 
intensity by generating electric currents 
that become radio signals at the trans 
mitter. 

Passage of the film through the opti 
cal gate for scanning is achieved with 
out the intermittent motion required 
in a movie camera. The lens is simply 
focused and the scanner placed in 
operation. The engineer operating the 
unit is able to observe on monitoring 
equipment the cond’‘ion of the suc 
cessive messages as they flash across 
the screen. He can also check 
forms on an oscilloscope. 

Although the kines ope in the scan 
ner requires a high-voltage power sup- 
ply, it can be operated without risk 
From the engineering standpoint, it 1s 
regarded as a simple unit using power 
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SCHEMATIC diagram of Ultrafax microwave transmission communications system. 


at radio frequencies instead of sixty 
cycles. An accelerating voltage of ap- 
proximately 30,000 volts is available 
at the output. The signal can be radi- 
ated by either a broadcast-type tele- 
vision transmitter or by microwave 
radio relay circuits. 

Signals reaching the receiving an- 
tenna can be fed by coaxial cable to 
the Ultrafax receiving terminal. This 
complicated apparatus converts the 
electrical wave into a modulated light 
spot on the face of the receiving kine- 
scope. Adjustments of the deflection 
circuits can be made by the operating 
engineer as he watches a monitor and 
sets gain and brightness controls. The 
electron spot moves back and forth 
over the sensitive screen on the face of 
the kinescope tube and produces a 
single bright line trace. Intensity varies 
from instant to instant in exact syn- 
chronism with the light and dark por- 
tions of the picture at the transmitter. 

The lens of the camera beneath the 
receiving kinescope can be adjusted to 
focus incoming images on the film 
inside. The Ultrafax camera itself is 
much simpler than the type generally 
used for motion pictures, since it re- 
quires no mechanism to produce an 
intermittent motion. When the driving 
motor is started, the film comes up 
immediately to its proper operating 
speed, moving unexposed film contin- 
uously from the supply spool past the 
lens system. 

At the end of transmission, the ex- 
posed film is transferred to a process- 
ing unit in which, under darkroom 
conditions, it is passed through a min- 
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iature developing tank. In this machine 
the film is developed and fixed in less 
than fifteen seconds and dried in 
twenty-five seconds. The processor, as 
used in experimental Ultrafax trans- 
missions, has handled film at a rate as 
high as thirty-two messages per minute. 

By means of an Airgraph enlarger, 
Ultrafax messages recorded on 16 mm 
film can be blown up to full-page size. 
The film is threaded through an opti- 
cal projection unit of this continuous 
process machine, and sensitized Paper 
moves on a roll within focusing dis- 
tance. The image of each message or 
frame is projected down on the gate 
beneath which the photopaper passes. 
Exposure is lightning fast, making pos- 
sible the recording of thousands of 
words every second. 

Mr. D. S. Bond of the RCA staff 
coordinated the television, radio and 
facsimile research, while Dr. Kenneth 
Mees of Eastman developed the re- 
cording equipment. 


Radio Telescope Taps 
Sounds of Invisible Stars 


A NEW RADIO TELESCOPE was recently 
demonstrated at Cornell University. In- 
stead of registering the light of distant 
stars and galaxies invisible to the hu- 
man eye, it ‘tunes in’ on the radio 
waves recently found to be constantly 
transmitted from celestial bodies. 
The “mirror” of the telescope is a 
204 in. saucer-shaped radio reflector 
and is thus four inches larger than 
the 200 in. optical mirror of the 
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Hale telescope atop Mount Palomar 

The cost of the radio telescope was 
about $30,000, as compared with $6, 
000,000 for the Mount Palomar “‘cye.’ 
Unlike the optical telescope, it can be 
operated in cloudy weather, as radio 
waves penetrate clouds as well as haze 

Since radio waves of the range of 
frequencies transmitted by the Milky 
Way, the sun and other parts of the 
universe can also penetrate clouds of 
cosmic dust that make large areas of 
space opaque to optical telescopes, the 
new radio mirror promises to open a 
new and much wider “window” 
the vastnesses of space. 

Designed to withstand winds up t 
60 mph and to track with an angular 
error of less than one-half a degree 
the telescope will see areas of the sky 
whose diameter varies from about two 
to thirty degrees, depending on the 
frequency utilized. 

In addition to the usual astronomica! 
polar and declination axes, two other 
rotations are available, one about 
vertical axis to facilitate calibration of 
the antenna; the other, the rotation of 
the 17 ft parabolic reflector about its 
own axis for polarization studies 

The information from space is r¢ 
ceived from a sensitive receiver fed 
by a small antenna at the focal point 
of the reflector. 
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Electric Eye Controls 
Street Lights 


AN ELECTRONIC “EYE” that is able 
to ‘‘seé’”’ dusk and dawn approaching, 
and turn individual street lights on or 
off, has been developed by engineers 
at the Lynn, Mass. plant of the Gen- 
eral Electric Company. 

This photo-electric control device 
will be installed on single street lights, 
whereas most automatic time-control 
devices now in use turn a series ol 
street lights on and off at a prede 
termined time. 

A gas-filled phototube, sensitive t0 
red light, is used as the “brain” 0! 
this automatic lamp-lighter. This 1s 
done because the light rays of the sun 
in early evening occur at the red end 
of the color spectrum. 

The individual photo-electric con- 
trol unit, including the phototube an¢ 
the amplifier tubes, can be pluggec 
into a single street light equipped with 
a plug receptacle. A small window, 
shielded from the direct rays of the 
setting or rising sun, will face towaré 
the north and receive the light im- 
pulses, so that the street light will go 
on shortly before darkness and off just 
as dawn breaks. 
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W ashington Notes 


Supersonic Wind Tunnel 
Exhausts Air to Atmosphere 


A supersonic wind tunnel reported 
to be largest in the world was un- 
veiled by the National Advisory Com- 
mittee for Aeronautics at the newly 
named Lewis Memorial Laboratory in 
Cleveland. 

Test section of the new tunnel is 
eight ft high and six ft wide. It is 
designed for testing full-scale models 
of turbo-jets and ram-jets up to Mach 
2 under conditions of temperature and 
pressure equivalent to flight conditions 
at 35,000 ft. This new tunnel com- 
with the six by six ft test section 
at NACA’s Ames (Calif.) Laboratory 
designed to test aerodynamic shapes up 
to Mach 1.6. 

Unusual feature of the Cleveland 
tunnel is discharge of its air from the 
test section into the atmosphere. Most 
wind tunnels recirculate their air. Con- 
tamination and increase in water con- 
tent resulting from operation of jet 
engines within the tunnel make it im- 
practical to recirculate the air in this 
equipment. Air from the tunnel is dis- 
charged through a large conical dif- 
fuser fitted with an exhaust muffler to 
reduce noise. 

The Cleveland tunnel also features 
an adjustable throat with two stainless 
steel side walls automatically flexed to 
the desired width by means of hy- 
draulic jack screws. The flexible throat 
makes it possible to vary the speed of 
the air flowing through the test section. 

The tunnel is powered by three elec- 
tric motors coupled on a single shaft 
to provide a total of 87,000 hp. Motors 
drive an 18 ft dia, seven-stage axial 
flow compressor at speeds from 770 to 
880 rpm. The compressor has more 
than 1000 blades. 

Air for the tunnel is drawn through 
the largest air dryer to be built in this 
country. It is capable of drying 2.,- 
200,000 cfm down to a dew point of 
—10 F by passing through beds of ac- 
tivated alumina. Heated air passed 
through the drying beds for several 
hours at a time reactivates the alumina. 


nares 
als 


Synthetic Quartz Developed 


Quartz has been produced synthet- 
ically in high grade quality under 
sponsorship of the Signal Corps. Engi- 
neering Laboratories. 

Recently, the Brush Development 
Co. of Cleveland, Ohio, delivered the 
largest single crystal known to have 
bee produced from any artificial 
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BuILT TO Navy specifications by the 
Baldwin Locomotive Works, the 
world’s largest testing machine having 
a capacity of 5,000,000 Ib was re- 
cently demonstrated at the Aeronauti- 
cal Structures Laboratory in the Phila- 
delphia Navy Base. Though the giant 
machine was developed for testing the 
lightest weight aluminum and mag- 
nesium structures that aeronautical en- 
gineers can design, it can be used by 
designers of heavy structures and ma- 
chinery in every field for obtaining 
accurate design data. 

Acceptance tests indicated an ac- 
curacy within } percent over six ranges 


Giant Testing Machine Developed for Navy 





Rip maps: 





down to 0 to 24,000 Ib. Load varia- 
tions of only 5 lb can be measured. 
Test specimens up to 30 ft high, 50 ft 
long and 10 ft wide between columns 
can be subjected to stresses in tension, 
compression or flexure. The hydraulic 
loading cylinder is 54 in. in diameter 
and has a stroke of 36 in. Testing 
speeds range up to 3 ipm, return 
speed is 15 in. per minute. 

The load measuring system consists 
of an Emery cell carried by the cross- 
head, a Tate-Emery indicator with two 
dials, and accessories located in the 
cabinet beside the machine. Flexible 
tubing conducts pressurized fluid. 





source. The greatest dimensions of 
the sample are equal to the diameter 
of a silver dollar. 

Crystals are grown by deposition 
from a solution containing the raw 
material derived from quartz-sand or 
other silica materials, in a closed me- 
tallic container maintained at a tem- 
perature of about 750 F, and at pres- 
sures as high as several thousand times 
that of the atmosphere. 

Individual molecules are deposited 
on a seed crystal in a regular manner 
to produce a larger outward geometric 
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expression of the inner structure of the 
original seed. As long as the material 
solution is supersaturated, the surplus 
material, while under controlled con- 
ditions of pressure and temperature, 
will deposit layer on layer in a regular 
manner to build up the final crystalline 
form, much as building blocks are 
used to make rectangular structures. 


Turbines Boost Piston Engine Power 


The Army and Navy have placed 
contracts with United Aircraft’s Pratt 
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THREE “blow-down” turbines recover approximately 20 percent of available heat 


energy normally exhausted from stacks. 


& Whitney Division and Curtiss 
Wright's Wright Aeronautical Corpo- 
ration for the development of two 
types of compound aircraft power- 
plant. Both engines incorporate tur- 
bines that utilize exhaust gas energy 
to increase the power output. 

Pratt & Whitney have combined the 
General Electric CHM-2_ two-stage 
turbosupercharger with their 28-cylin- 
der Wasp Major to produce the new 
R-4360-VDT powerplant. The GE 
unit performs two functions—it super- 
charges the engine’s combustion air 
and discharges gases to the rear through 
an adjustable orifice, producing jet ac- 
tion. Operation at altitudes above 
40,000 ft can be achieved and an in- 
crease of 800 Ib thrust is produced. 

Engineers of the Wright Aeronauti- 
cal Corporation have added three 
“blow-down”’ type velocity turbines to 
the 18-cylinder R-3350 engine. Each 
turbine is turned by the exhaust gases 
from six cylinders and the energy re- 
covered is geared back directly to the 
engine crankshaft. Delivered horse- 
power of the new Turbo-Cyclone is 
thereby boosted about 20 percent with- 
out increasing the fuel consumption. 


Standard Tool Plan 
Adopted by NSRB 


A program geared for rapid mobil- 
ization of machine tool and certain 
key equipment production capacity is 
being completed by the National Se- 
curity Resources Board. 
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Engine is Wright’s new Turbo-Cyclone. 


Stand-by or ‘‘ghost” orders are being 
placed with 290 manufacturers whose 
ability to produce specific types of ma- 
chine tools has been found, through 
cooperative investigation, to be ade- 
quate. 

By placing these orders in the hands 
of the manufacturers, NSRB believes 
that between six months and a year 
would be saved in case of an emer- 
gency, thus avoiding a severe bottle- 
neck similar to those that developed 
before World Wars I and II. 

A breakdown of the 100,000 tools 
most needed by the military has been 
made according to types and sizes. 
Plant capacities were then surveyed on 
a 40-hour basis and tentative produc- 
tion schedules for specified machines 
were sent to approved manufacturers. 

Each manufacturer is being asked 
for comments regarding ability to pro- 
duce and need for accessories required 
for the machine tools under considera- 
tion. Adjustments are being made on 
the basis of these comments and the 
final stand-by order is being set up 
and sent to the manufacturer for filing. 
No specific commitments are being 
made regarding costs of the tools. 
These figures are to be determined by 
the manufacturer's published price lists 
at the time of emergency. 

Orders will be revised at least once 
a year to prevent obsolescence and to 
keep abreast of new tool needs as im- 
proved weapons and changes in design 
appear. 

Machine tools are not the only items 
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for which pool orders are being estab 
lished. Studies are now under way on 
gages, abrasives, cutting tools, me. 
chanical and hydraulic presses and ham. 
mers, materials handling equipment, 
industrial furnaces and ovens, foundry 
equipment and supplies, and several 
other special plant equipment cate. 
gories. Also, in the ‘‘thinking’’ stage 
for pool orders are the following 
Antifriction bearings, wood working 
equipment, and some general indus 
trial equipment. 


Lightweight Salvage 
Pontoon Developed 


SALVAGE and flotation problems en 
countered during the Bikini Atom 
Bomb test resulted in the development 
by the Goodyear Tire & Rubber Com 
pany of 25-ton capacity, lightweight 
salvage pontoons that resemble a 
pumpkin. This fluted construction was 
adopted to allow for the extreme pres 
sure variations that occur as the pon 
toon rises to the ocean’s surface. 

The pontoon has a hollow center 
that traps air. Heating of the center 
by the sun’s rays causes this air to 
expand and exert pressure on the outer 
covering. This covering is syntheti 
rubber coated nylon fabric having a 
high tensile strength that provides 
a watertight and airtight chamber 
Cables encased in heavy rubber hose 
are attached to a fitting at the top ot 
the bulb and spread out around the 
conical body of the pontoon. The hose 
prevents the cables from biting into 
the fabric. 

The 25-ton units are so designed 
that they can be attached in tandem to 
provide a 75-ton lifting load in one 
spot. 


Fire-Resistant Hydraulic 
Fluid Developed for Aircraft 


SKYDROL, a fire-resistant hydraulk 
fluid for use in aircraft has been de- 
veloped by the Douglas Aircraft and 
Monsanto Chemical Companies. De- 
scribed as a synthetic liquid combining 
most of the desirable characteristics 0! 
existing hydraulic fluids with fire-t¢- 
sistant qualities never before att Lined, 
material will contribute to the satet 
operation of modern air transport. 

Notable characteristics of the new 
fluid, in addition to its fire-resistant 
qualities, include a viscosity index 0! 
160, providing a minimum change 0! 
viscosity over a wide temperatut 
range down to —40 F, and a lubricit 
proven to extend the life of pumps ane 
other moving parts. 
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A MESSAGE TO AMERICAN 


“Give us the tools...” 


INDUSTRY ° 


70th OF A SERIES 


For High Wages, Full Employment... 


Business Must Have Better Tools 
and More Money to Pay for Them 


So far we have escaped the post-war depression 
predicted by leading government economists. How 
can we continue to frustrate gloomy prophets 
who see only depression ahead? 


At the end of World War II the federal Di- 
rector of Reconversion saw depression imme- 
diately ahead. He said we would have 6,000,000 
unemployed four months after VJ-Day and 
8,000,000 a few months later. 


But we did not have depression. We did not 
because: 

First, the American business man, sensing the 
obligations of a vastly more important post-war 
America, went ahead to build his plant and 
equipment to meet expanding domestic and 
world markets—markets bigger actually and po- 
tentially, in terms of world-wide trade and profits 
than any previously envisaged. 


Second, the American businessman was able 
to get the money to go ahead. Since 1945 he has 
spent $50 billion building new plants and buying 
new equipment. 

There may be other reasons why we missed a 
depression in 1946. But—make no mistake about 
it—-what has powered our present prosperity is 
the $50 billion spent by businessmen since VJ- 
Day to improve their plants. 


It provided jobs directly for 5 million people. 
[t paid for more than half of our record-breaking 
Steel output. It put in place the foundations of 
great new industries such as television. It 


Strengthened the foundations of the chemical, 
machinery, plastics, steel and oil industries. It 
has expanded and improved our power systems 
throughout the country. 


This spending has made the difference between 
prosperity and slump, between industrial strength 
and serious deterioration. 


In fact, we know now that what business spends 
for new plants and new tools always makes 
the difference between prosperity and slump, 
the difference between national strength and 
weakness. 


The accompanying chart tells the story. When 
we have spent heavily for new plants and equip- 
ment, we have had prosperity and strength. 
When we have not, we have been in trouble. 


We would have been in trouble since VJ-Day 
except that business used its war reserves, plus 
two-thirds of its profits, plus borrowed money to 
improve and expand its facilities. This year in- 
dustry is spending $19 billion this way. 


Has this great post-war expansion actually 
made our economy a “mature economy”? Have 
we come now to the saturation point the New 
Dealers mistakenly said we had reached in 
the °30’s? 

The answer is no! 

Proof of that answer is being developed 
through a McGraw-Hill national survey of 
“Business” Needs for New Plants and Equip- 


continued on next page 

















Prosperity and Capital Expenditures in Peacetime 
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ment” details of which will be given in this edi- 
torial series in coming months. 

We have a bigger nation, more people, to 
serve right here at home. Further we must meet 
human needs which the war created around the 
world. Also, we must sustain a world position 
such as this country never assumed before. 

Here are immediate things crying to be done. 

1. Business still needs billions to expand pro- 
duction because Our country and our needs are 
growing rapidly. Example: To meet the demand 
for power, electric utility companies must nearly 
double their present generating capacity in 10 
years. That will cost more than $7.5 billion. To 
fill increasing needs for oil and gasoline, oil 
companies must spend at least as much. 

2. Business still needs billions to get its plants 
up to date and overcome wear and tear. Ex- 
amples: Over half a million of our freight cars, 
a third of the total, are more than a quarter of 
a century old. About two-thirds of the looms in 
the textile industry are more than 20 years old. 
Half of our coke ovens, basic equipment for 
iron and steel production, are more than 20 
years old, and only half as efficient as modern 
ovens. 

3. Business still needs many billions to do 
new things in dramatic new ways. Example: 
Machinery that will cut out 80% of the dirty, 





dangerous work of mining soft coal has been 
perfected. A new automobile engine plant will 
reduce the work that goes into engine-building 
by three-quarters. 


Hundreds of similar things that our scientists 
and engineers have developed could be cited. 
They can be found in every industry. They hold 
immeasurable promise of adding to the abun- 
dance of American living. In fact, there is hardly 
a step along the whole route of industry — from 
roughing out raw materials to delivering finished 
goods —where there are not new and better ways 
of doing things standing ready for general use. 


But the crucial question now is: Where is the 
money coming from to put to work these new 
and better ways of doing things? 


Business has used its own resources so far... 
profits and reserves. The stock market, where 
industry traditionally has raised money from 
people willing to risk their savings, has been 
limping along, giving business no chance to get 
enough money on satisfactory terms. Business 
now must look primarily to its own earnings 
for the money to carry out the improvements 
which are necessary if America is to keep itself 
strong and efficient. The next editorial in this 
series will deal with this new and crucially- 
important role of profits. 


But business can not count on profits alone 
to do the job. Profits are too uncertain. 


From now on finding the money... to put new 
ideas and new equipment to work... to go ahead 
with the expansion and improvement that will 
thwart depression and build industrial strength 

. calls for the support of all Americans 
everywhere. 

This comes right down to you... for at stake 
is your chance for steady work, for better pay, 
for new things like television, and for more of 
the every-day things, like coal and clothing, of 
better quality and at less cost. 

By helping business get new and better tools, 
you will help yourself —and you will help build a 
more sound, more prosperous, better America. 





President, McGraw-Hill Publishing Company, Inc. 
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lovember 28—December 3 

AMERICAN SOCIETY OF MECHANI- 
4L ENGINEERS— Annual Meeting, 
otels Pennsylvania and New Yorker, 


lew York, N. Y. 


Jlovember 29—December 4 

NATIONAL EXPOSITION OF POWER 
.NnD MECHANICAL ENGINEERING 
rand Central Palace, New York. 


Necember 2—4 
SOCIETY OF EXPERIMENTAL STRESS 
ANaLYsis—Annual Meeting, Hotel 


ommodore, New York, N. Y. 


December 1-2 

AIRCRAFT INDUSTRIES ASSOCIATION 

Air Force-Navy Industry (ETC) 
meeting on accessory oil seals, Wash- 
ington, D. C. 
December 3 

MAGNESIUM ASSOCIATION — Quar- 
terly Meeting, Mellon Institute, Pitts- 
urgh, Pa. 


December 5—9 

AMERICAN SOCIETY OF REFRIGER- 
ATING ENGINEERS — 44th Annual 
Meeting, Statler Hotel, Wash., D.C. 


December 6-8 

AMERICAN INSTITUTE OF ELECTRI- 
CAL ENGINEERS—Conference on Elec- 
tric Welding, Engineering Society of 
Detroit Bldg., Detroit, Mich. 


December 14-15 
AIRCRAFT INDUSTRIES ASSOCIATION 
Air Force-Navy-Industry meeting on 
accessory drive requirements. Power 
Plant Laboratory, Wright-Patterson Air 
Force Base, Dayton, Ohio. 


January 10-12 

AMERICAN INSTITUTE OF ELECTRI- 
CAL ENGINEERS—Conference on High 
Frequency Measurements, Wash., D.C. 
January 10-14 

Society OF AUTOMOTIVE ENGI- 
NEERS —Annual Meeting, Book-Cadil- 
lac Hotel, Detroit, Mich. 
January L1O—14 

MAvFRIALS HANDLING INSTITUTE— 


Materials Handling Show, Convention 
Hall. Philadelphia, Pa. 
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Janua 12—14 

SOCIETY OF THE PLAsTIcs INDUS- 
TRY, i tINFORCED PLastics Div.—An- 
nual Meeting, Edgewater Beach Hotel, 
Chicavo, TIL. 
Panu 19-21 
> \« 


TY OF PLASTICS ENGINEERS— 
Meeting, Bellevue-Stratford 
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TWO NEW SOCIETY PRESIDENTS are Harold K. Work (right) of the American 
Society for Metals and Thomas D. Jolly (left) of the American Standards Society. 
Dr. Work is Director of Research at Jones and Laughlin Steel Co. and a member ot 
the Executive Committee of the Engineering and Industrial Research Division, National 
Research Council. Mr. Jolly is Vice-President in charge of Engineering and Pur- 
chases at the Aluminum Company of America and a member of ASME. 





Process Equipment and Methods Stressed at Metals Show 


THE 30TH ANNUAL METAL CON- 
GREss and Exposition held October 23 
to 29 in Philadelphia highlighted the 
75th anniversary of the development 
of alloy steels. The congress was 
jointly sponsored by the American 
Society for Metals; the American In- 
stitute of Mining and Metallurgical 
Engineers, Metals Division; the Amer- 
ican Welding Society and the Society 
for Non-Destructive Testing. The out- 
standing developments among the 300 
exhibits centered around processing 
methods and machines. 

Two new developments in the weld- 
ing process field were featured by the 
Air Reduction Sales Co. and Linde Air 
Products Company. Air Reduction’s 
Aircomatic process is a development of 
the inert gas-shielded arc welded proc- 
ess. A pistol-type gun is used and 
aluminum wire is fed automatically 
through the barrel from a coil on the 
control box. Wire feed range is from 
100 to 300 ipm. Gun can be used in 
any position, and welds are clean, free 
from spatter and show excellent pene- 
tration. 

Linde’s new arc spot welding proc- 
ess is a variation of the Heliarc method. 
Equipment consists of a small plastic 
pistol weighing several ounces. The 
trigger is pressed and the gun held in 
place for several seconds until the arc 
is extinguished. No forging pressure 
or backup are necessary. Spot welds 
can be made from one side of the work 
at locations previously inaccessible with 
conventional equipment. 

Alan Wood Steel Company of Con- 


shohocken, Pa., announced a new 
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abrasive-impregnated steel plate pos- 
sessing excellent non-skid properties. 

In the testing field, Tinius Olsen 
exhibited a universal testing machine 
with electronic strain and load measur 
ing devices. Machine is especially ap 
plicable to plastics and other flexible 
materials. The Baldwin Locomotive 
Works featured their new load cells 
that are finding increased applications 
for measuring compressive forces elec- 
trically in number of fields. 

American Cladmetals Company of 
Carnegie, Pa., demonstrated a variety 
of commercial products fabricated from 





CAST CRANKSHAFT, made of Meehan- 
ite Metal, is 18 ft long and weighs over 
5,000 lb. Used in a large marine diesel 
engine, casting has a tensile strength of 
71,000 psi and a Brinell hardness of 280. 
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Rosslyn metal, a stainless steel sheet 
containing a — core. This core, 
permanently bonded by a special proc- 
ess, provides extremely rapid and uni- 
form heat conductivity. 

Authorities in the nonferrous metals 
field stressed the trend toward the ex- 
trusion of aluminum, brass and bronze. 


New Data on Jet Steel 


RESULTS of recent research on sigma 
phase, a brittle compound formed by 
certain alloying atoms in steel sub- 
jected to high temperature, are ex- 
pected to influence the metallurgy of 
high-temperature materials. 


Studies reveal that the more cold 
working (rolling, hammering and 
drawing) the metal receives, the 
greater and more rapid will be the 
formation of the sigma phase. It was 
also discovered that the presence of a 
structure called delta ferrite increases 
measurably the sigma phase formation. 

The investigation was conducted at 
Illinois Institute of Technology by Dr. 
Otto Zmeskal, director of the metal- 
lurgical engineering department; Dr. 
Pun Kien Koh, Associate Director of 
Research at Allegheny Ludlum Steel 
Corporation's Tool and Die Steel Divi- 
sion; and John J. Gilman, Campbell 
Fellow at Columbia University. 







Ceramics Replace Glass 
In Radio Tube 


A RADIO TUBE of ceramic materials 
capable of producing radio waves 
few inches in length. The tube te 
nique developed utilizes an alloy 
silver and titanium to unite the par 
The alloy is so strong that if ¢ 
bonded piece is broken, the break ¢ 
curs in the ceramic and not in the join 

The soldering process is accog 
plished at high temperature in 
vacuum which effectively drives , 
the gases in the metal and cerar 
parts, thereby simplifying final evac, 
tion of the tube. 





Foreign Reports from McGraw-Hill World News 


Industrial Designers’ Society 
Formed in Australia 


A Society of Designers for Industry, 
operating on the lines of the American 
Society of Industrial Designers and of 
the British Council of Industrial De- 
sign, has been established in Australia. 

Full membership is limited to in- 
dustrial designers who give profes- 
sional service in determining the form 
and outward character of manufactured 
products, with particular consideration 
to methods of manufacture and the 
function of the design. 

Among the objectives of the Society 
are the promotion of a wider under- 
standing of industrial design among 
manufacturers and the public and the 
coordination of joint projects with 
educational institutions. 


British Plastics Industry 
Being Expanded 


Teflon, a development of Du Pont 
will be produced by Imperial Chemi- 
cal Industries Ltd. in accordance with 
a reciprocal agreement between the 
two companies. I.C.I. which devel- 
oped polyethylene during the war and 
made it available to the U. S. through 
Du Pont is thus getting a return on its 
investment. 

Imperial is making Teflon as a mold- 
ing powder, but only in small quan- 
tities on a pilot-plant scale in the com- 
pany’s General Chemicals Division in 
Lancashire. The factories are at 
Widnes and Runcorn near Liverpool. 

British Mechanical Products Ltd. 
have announced that they are making 
use of this polytetrafluorethylene ma- 
terial for a number of applications 
where its high heat resistance and 
other desirable properties such as 
moisture resistance, are required. 

This company is molding the plastic 
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into radio tube holders, cathode-ray 
tube-holders, wave guide components, 
condensers and resistors all of which 
will find wide use in airborne radio 
and radar equipment where tempera- 
tures are extreme. 


New Turbine Blade Material 
For Gas Engines 


For some years the standard turbine 
blade material used in all British gas- 
turbines has been Nimonic 80, a nickel- 
chrome alloy developed and _trade- 
marked by Mond Nickel Co. and pro- 
duced by Henry Wiggin & Co. Ltd., 
of Birmingham. But it has been evi- 
dent that high-speed aircraft like the 
DH.108 and the Glouster Meteors of 
the RAF High-Speed Flight have been 
utilizing turbine blades made of a ma- 
terial having a load-carrying capacity 
greater than that of Nimonic 80 al- 
loy products. 

First details of a new turbine blade 
material designated 80A are announced 
by Mond Nickel Co., who did the re- 
search, This material, which is superior 
to Nimonic 80 in that it can be used 
for relatively short-time service in a 
temperature range up to 820 C, also 
has an increased load-carrying capacity 
at lower temperatures. This improved 
performance has been obtained with- 
out sacrificing other desirable proper- 
ties such as the capacity to resist oxi- 
dation and corrosion. 

The heat-treatment of both Nimonic 
80A and 80 consists of a solution 
treatment for eight hours at 1,080 C, 
followed by an aging treatment of 16 
hrs at 700 C; air is the preferred fur- 
nace atmosphere. During this extended 
period at high temperature, an altered 
superficial layer with a maximum 
thickness of 0.003 in. is produced. 
This layer should be removed by ma- 
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chining or other means before th 
component goes into service. 

Both alloys are adversely affected } 
cold work, the effect being an is 
creased rate of creep under given cos 
ditions. This leads to failure by my 
ture in a shortened time at a lar 
elongation. The alloys begin to m 
at about 1,380 Centigrade. 

Forging of Nimonic 80 and 8) 
can be satisfactorily performed in t 
range from 1,050 to 1,150 C. b 
cause of the rapidly increasing stiffnes 
of this material below 1,000 C, fr 


quent re-heatings are necessary, and # 


No 
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forging turbine blades, it has be 
found advisable to apply one or, 
the most, two blows, between re-he: 


ings. The furnace —.. shou 


be oxidizing and fuel used should hav 


a low sulphur content. 


Russia Establishes Institute 
For Study of Business Machines 


The Academy of Sciences of th 
USSR has established a new Institut 
of Precision Mechanics and Calcul 
ing Technique that is designed to ser 
as a national experimental-reseat 


action was taken to meet a need creaté 
by wide development of this branc 
of Soviet research. 

Institute members are to determi 
accuracy of mechanical and clectrc 
systems, principles of mathematic 
machines, design and methods for sol 
ing problems on these machines. | 

An associate of the new _ institu 


center for machine mathematics. 7! 


says Soviet scientists are designing 40 


constructing improved machines tht 
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will solve complex mathematical ptf 
lems rapidly. Application of calcul’ 


ing machines to the country’s busin 


activity is yielding substantial savitty 


in time and labor. 
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“| Nomograph for Designing High Speed V-Belt Drives 
ae K. D. LEWIS 


Merco Centrifugal Company 


THE DESIGN OF A V-BELT DRIVE for the normal installation 











requires only a simple selection from manufacturers’ cata- . Sor . 
logs. However, in specifying drives where belt speeds must , 
fore trun over 6,000 ft per min, information is not readily attain- M 2a 
able. Then 
ected #§ =Calculation of the tight side tension, which includes the : 
an i important factor of centrifugal tension, can be used as a T. ( x, x ) ( oe ) ( = ) 
ven com guide for comparison in designing such drives. . 6 - elias 7 
by muy This type of drive should include an automatic tension dV \t Wp 
a lary adjustment to maintain constant tension on the belts, and an . ( 2 ) Oe ~ 8-63 x 10% HS 
to md indicator should be provided for reading the actual running - alii 
tension applied to the belts. Running tension should be Tr = 1% + 1; — 2T, . 
nd 80% just above that necessary to carry the load (just above the NT 
1 in OW tension at which slip will occur) as any further increase HP = 3 dpp~ (General Form 
C. Bef decreases belt life while any less will cause excessive heat- bis 
stiffne ing and subsequent failure. 2 Fie MD 
C, tt = The nomograph that follows has been found useful for I 2x12. 
, and § quick computation. It is based on the following equations 
as bed where yp = 274N (i= Te) _y S(M— Tr) 4) 
e Of, : : 2x 12 « 33.000) * 33. 000 
eotel N rpm of driven sheave Re ais ; 
» shoul M =rpm of driving sheave T, — 1, . 
ald hae @ = Pitch dia of driven sheave, in. R Th— T. (9) 
D_ = pitch dia of driving sheave, in. 
S belt speed, ft/min From (6) 7; = R(72 — Te)}4+ Te \c) 
W belt weight, lb/ft 1-7 T, — T+ RIT. 
, 4 = gravity constant, 32.2 ft/sec/sec From (4) 7 : R- i Eee ee R (4) 
ines HP = horsepower transmitted per belt 
cm * ° arc of contact, radians Combining (a) and (c) 
Institut T. centrifugal tension, lb c(eT, — PT.47.-7) 
ae T tight side tension, Ib iP. ; : es 
Calcula rt 33000 
to ser I loose side tension, lb ta 
ee o min recommended running tension, Ib ‘sien a ° 
= R= ratio of tight side to loose side tension (neglecting oA Seth J fe 
<= @ g Sic se side te eglec g 33.000 
| ‘yrand centrifugal tension) R = F > then 
1, — 1. 33,000 /1 P 
termini \ DM ; : R-—1)S 
lectrice . Combining (a) and (d) 
matic : : 
for sol “aS = 0 262dN = 0.262 DM 2) yp _ S(RT— Tit Te= RT 
1€S. a 33,000 R 
institu"! The mass acting to produce T,, is half of the mass projected S(T. — T) (R—-1 
ing af on a diameter. General form of the force equation is ——, 000 R ; 
nes thi 
ul prob fe = mr then 
) a | whe — 33,000 RII P 
saving Si ie ee ag | | ee 
2 g 12 (continued on page 157) 
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Adding (e) and (f) For other arcs of contact, multiply values of T, obtained 


‘ oe Ss - from nomograph by 
<h+ h~ ho h+h=ih ee 
0.70 (#2! ) 
r, = 33,000 ( *2 -) och willie 
: 534 - — 
R-1 S ; : : 
Equation f from (4) gives 

For drives with automatic tension and 180 deg arc of 33000 RHP 
contact, R should be held at 8. For other arcs of contact, al R-1)sS ' 
R may be computed from eo ; 
; r.—I, is plotted on nomograph for an arc of contact 



































R = Antilog 0. 288 a of 150 deg. For other arcs, multiply (7,—T,) obtained 
‘ ) from graph by 
Nomograph is plotted from a equals 150 deg for which 8fay ’ 
R equals 5.66, this value being chosen as a safe estimate 0) 273 ( R ) 
for most drives. R-1 
: SAMPLE PROBLEM 
10 7 4 
. jiven: Moror rprn, M=1800; motor sheave pd, D=/8.0, ae 
rotor sheave pd, ad=/20; horsepower transmitted 
ver belt, Hp =/0 and belt weight W-0./5 Iz 4 
9+ /- Through 38.0 on D scale and /2.0 on d scale mark ade | 
intersection on turing scale A 
2- Through this point on A scale and 1800 on M cr, 7 - 
scale read N= 2700 on N scole 165 
8 3- Through 2,700 on WN scale and 12.0 or d scale, read 
S=8500 on S scale 0.25+ i+ 
4-Through 8500 on S scale and O/5 on W scale, a 18> 
read Te=93 on Te scale 
5- Through 8500 on S scale and 10 on Hp scale, read 1io+ 
+ Tr=55 on Tr scale; and (7i-7¢)= 47 on 7i-ke scale ? 1 20 
6-Tight side tension, Ti=Te + (%-Te) = 93 +47= 140 Ib +24 4 ' 
“a va 
+> 0.20 
227 ¥ 02 ‘ my 
- 100 Ae” 227 
6+ P 
al . 90 / + 18 q 
a 1004 al - 
r 80 +200 V 8+ 
907 g T 16 
ba p : 244 
so4 /% ‘ 
ss + 10 “i + 14 1 
” 70 =. 60 ; a 015+ ig ~ 
oe - - = r > s we « 
_ + + ? it. +9 4100 ~<-#~} «& . 2 
z £ 60450 5 ta ee ee ST +122 £ ~ 26+ 
mf Py i. — ae tp Ss =< < rg T-80 > se] PS = 2 
= r = —_— Re c¢ A710 Oo - . 
2 'sof 4 +8 ye Ler s $§$ = 2 
: © $408 . 8 NF 8 tiok = . : 
t aw } | ry ae 7 2 = 10 x ~ me ¢ 
a c A 16 fr = Zs ss Tso) + y 64 
S sgof © 3 , a 2 fo $ © 0 © 28+ 
5 2 , + t x cw ” +40 OW re) = © a 
Q . = = a c 5 © y F & 
6 4-4 2 30) 2 E 43 Fb = . ~ > ad 2 
ao + § +4 ¢ yY iif i Ww +30 & T8 £ 5 “ 
r 2 87 -~ $+ > £ 5 © 2 = 
a 304 ie = /e ? © > = o C 
c | o> 1375 " 2 = 4 x 
. 2. & a, +5» z $7 2 0.10+ 
= € 4 Q7 > +20 & 30 + 
3 = J % e s+ 
v +20 © 4 + & = 
a oO id ° a) = +6 
& y e = re 8 
= 20- . ff 44a 
FoF ~ Hp 
a 
8 eS T10 +5 1 
ied ' so 
34 i 32 7 
(a 
4 f 
oo +3 +4 aT 
2 ¥ - 10 ° 1 
+ D 
c 
104 ] 
344 
Ta Ti-ke 
w 3+ 
N A Ta 36 Te 
§ » nmye _— 
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Looking for a small clutch facing for a high-speed machine tool? You'll find it 
in the R/M line! 

Looking for a huge brake block for a drag line or a mine hoist? You'll find 
this, too, in the R/M line. 

Whatever the size or shape of the friction material you want...whatever its 
frictional characteristics...R/M probably has it already, or something mighty 
close to it. R/M brake and clutch materials are made in dimensions from a frac- 
tion of an inch in width to 44 inches in diameter. In composition, these materials 
cover the field from A to Z...from asbestos to zinc! 

And...if the friction material you want isn’t in stock, R/M can design and make 
it for you. Behind the R/M representative who calls on you are the facilities of four 
great plants, four research organizations, and four complete testing laboratories. 

Next time you're faced with a problem in design, or supply, of friction mate- 
rials...get in touch with your R/M representative, or write direct. 


RAYBESTOS-MANHATTAN, INC. 


EQUIPMENT SALES DIVISION 
620 Fisher Bidg., Detroit, Mich. 445 Lake Shore Drive, Chicago 11, Ill. 
714 W. Olympic Blvd., Los Angeles 15, Calif. 
1017 Union Commerce Bldg., Cleveland 14, Ohio 


Factories: Bridgeport, Conn., Manheim, Pa., Passaic, N. J., N. Charleston, S.C. 


RAYBESTOS-MANHATTAN, INC., Manufacturers of Brake Linings « Brake Blocks « Clutch Facings 
Ry Fan Belts + Radiator Hose « Mechanical Rubber Products « Rubber Covered Equipment + Packings 


Asbestos Textiles « Powdered Metal Products » Abrasive and Diamond Wheels + Bowling Balls 


FIRST IN FRICTION 
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ALUMINUM 





PHOSPHORIC ACID ANODIC PROCESS. An _ electro- 
chemical process for preparing the surface of aluminum 
alloys for subsequent electrodeposition. 

Aluminum America, Pittsburgh, 


SOURCE: Company of 


Pa. 
METHOD: Anodizing in phosphoric acid electrolyte. 
APPLICATION: Recommended for parts having small 

surface areas and relatively regular contours. Gen- 
erally not suitable for high purity aluminum or 
aluminum-magnesium alloys. Not applicable to usual 
die casting alloys and still experimental with respect 
to sand castings. 


PROCEDURE: 


1. Degrease 

2. Rinse 

3. Inhibited alkaline cleaner 
4. Rinse 

5. Nitric acid dip 

6. Rinse 


7. Anodize in phosphoric acid electrolyte. Time, tem- 
perature, voltage and other operating conditions vary 
with alloy being treated. 

8. Rinse 

9. Electroplate 


CHARACTERISTICS: 
1. The anodic coating is ready to be plated as no 
additional film preparation is required. 
2. Process is very sensitive to small 
alloy composition. 
3. Aluminum racks are required and parts must be 
held in tension to assure positive electrical contact. 
Racks must be stripped before reuse. 
4. The plating procedure, after the anodic coating 
has been formed, is similar to that for other metals. 
Strong alkaline baths should be avoided. 
5. Nickel and copper coatings, which form excellent 
bases for subsequent deposits, can be applied directly. 


variations in 


ZINCATE. A non-electrolytic immersion process ‘for pre- 
paring the surface of aluminum and its alloys for sub- 
sequent electrodeposition. 


SOURCE: 
ra. 


Aluminum Company of America, Pittsburgh 


METHOD: Room temperature immersion in sodium zinc- 


ate solution. 
APPLICATION: Suitable for all commercial alloys of 
aluminum. Adaptable for bulk processing. 
PROCEDURE: 
1. Degrease 
2. Rinse 
3. Alkali or inhibited alkali cleaner 
4. Rinse 
5. Acid 
6. Rinse 
7. Zinc immersion treatment for % to 2 min in 
sodium zincate solution maintained at room tempera- 
ture. 


8. Rinse 
9. Electroplate 


CHARACTERISTICS: 
1. A copper strike is usually applied prior to subse- 
quent deposition, but procedures have been worked 
out for direct plating of silver, brass, chromium, 
nickel and other metals. 
2. Zincate treatment deposits an adherent zine coat- 
ing that is extremely thin. 
3. The process is self-arresting, thus preventing 
formation of objectionable rough deposits. 
4. Unlike the phosphoric acid anodic proeess, Zincate« 
does not interpose an electrically resistant layer, and 
is therefore suitable for applying silver coating to alu- 
mium in electrical applications. 


the 

















ON 


Pr 


ALUMON. A relatively simple non-electric process for 
preparing the surface of aluminum and its alloys for 
subsequent electrodeposition. 

SOURCE: New Haven, Conn. 


Enthone, Inc., 


METHOD: Simple immersion at room temperature. 

APPLICATION: Suitable as a pre-plating treatment for 
all commercial wrought and cast alloys. 

PROCEDURE: 

1. Degrease 

Rinse 

Hot alkali cleaner 

. tinse 

5. Acid dip 

6. Rinse 

7. Immerse in Alumon solution at room temperature 

for specified time (10 sec to 2 min) depending upon 

alloy being treated. 

8. Rinse 

9. Electroplate 


toe COPS 


HARACTERISTICS: 


1. The Alumon treatment deposits a zinc-copper alloy 
that is firmly adherent and serves as a _ base for 
subsequent plating. 

, is adaptable for manual or 


2. Treatment automatic 


operation. 
3. Cadmium, copper, nickel, zinc and silver can be 
deposited directly on Alumon surface; Chromium, 


gold and tin require primary coats of nickel, copper 
or cadmium. 

4. Since the process is non-electric, throwing power 
is unlimited. 

5. Slight changes in the precleaning procedure result 
in bright plating that does not require subsequent 
buffing. 

6. Operation and control 


extremely 
simple. 


of process is 





SAT-N-DIP. A 
wrought and 
satin finish. 


non-electric process 
extruded aluminum a 


for imparting to 
smooth uniform 


SOURCE. Frederick Gumm Chemical Co., 


Ine., Kearny, 


METHOD: Simple immersion. 


APPLICATION: Applicable to all wrought 
aluminum alloys and some cast alloys. 
for Type 43, 47, 355 and 356 castings 


and extruded 
Not suited 


PROCEDURE: 
1. Immerse in alkaline etch 
170 F for one to two min. 
2. Rinse. 
3. Immerse for 15 to 30 sec at 
acid de-smutting solution. 
4. Rinse. 


solution maintained at 


room temperature in 


CHARACTERISTICS: 
1. Sat-N-Dip 
scratches, tool 
coloring. 
2. Surface 
ance. 

3. Removes dirt, oil, lettering and surface oxides, and 


surface 
surface 


obliterates minor 
and irregularities of 


process 
marks 


is uniform and has an attractive appear- 


develops a passive surface with a resistance in the 
range of four to ten micro-ohms. 
4. Heliarec welds can be made without concern for 


spitting or burning. Maximum tip life and uniformity 
of spot welds can be obtained. 

5. Forms excellent base for paint primers. 
clear-lacquer surface has excellent salt spray 
humidity resistance. 

6. When used as a pre-treatment before anodizing 
welds, a clean, uniform, white surface .finish results 
7. Stainless steel tanks are required for the acid 
solution. 


3aked 
and 
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HIGH-TENSILE STEEL 


COPYRIGHT 1948. 
GREAT LAKES STEEL CORP. 
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“INCREASED EFFICIENCY..«- DECREASED COSTS 
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HIGH-TENSILE 


Fire Fighter Truck Company, Rock Island, Illinois 





Here is what the Fire Fighter Truck Company of Rock Island, Illinois 
has to say about N-A-X HIGH-TENSILE steel. 

“In the use of this steel, we have increased the efficiency of our fire 
trucks and at the same time decreased our construction costs. We are 
now permitted to increase the hose carrying capacity using the same 
gauges as we formerly did with plain hot rolled sheet steel. 

“The added strength of N-A-X HIGH-TENSILE permits us to install 
booster tanks of larger gallonage. The corrosion-resistant properties of 
the steel has shown to good advantage in that longer life is noted in our 
booster tank. 

“We have found that in applying paint to this steel we can secure 
a better and longer lasting bond due to its impact- and abrasion-resistant 
qualities. These same qualities reduce shop imperfections from abrasion 
and impact, thus reducing surface refinishing prior to painting.” 

The high physical properties of N-A-X HIGH-TENSILE steel can help 
you increase your production ... improve your product . . . reduce 
your fabricating costs. 


GREAT LAKES STEEL CORPORATION 


N-A-X ALLOY DIVISION ° DETROIT 18, MICHIGAN 
UNIT OF NATIONAL STEEL CORPORATION 








Propucr ENGINEERING —— DecemBER, !948 





Coatin 
Conne 
Conta: 
Count 
Coupl 
Cubic! 
Drafti 
Filter, 
Frequ 
Gener 
Greas 
Indica 
Indica 
Meter 
Moto! 
Nuts, 








NEW MATERIALS AND PARTS 














INDEX OF ITEMS 
Product Manufacturer Page Product Manufacturer Page 
Coating for Aluminum . American Chemical Paint Co . 972 Pw, Geer ......35. . Eastern Industries Inc 162 
Connector, Cable . Allied Electrical Mfg. Corp . 170 Recorder, Multi-Pen . The Foxboro Co 168 
Contactors, Revers:ng ....RBM Divy., Essex Wire Corp. . 164 Regulators, Air Pressure . Hannifin Corp. 170 
Counter, Photo-Electronic ..... Potter Instrument Co., Inc 166 Relay, Miniature Control . Struthers-Dunn, Inc. 164 
Couplings, Flexible I BIR ook seats aes seats be 170 Relay, Time Delay.. DiaPHlex Div., Cook Electric Co 170 
Cubicles, Instrument Housing..K & H Industrial Prod., Inc. . 161 Rivets, Flush-Head .. Cherry Rivet Co 170 
Drafting Machine . Emmert Mfg. Co...... 172 Seal, Valve Stem...... ..... Hammel-Dahl Co. 162 
Filter, Unit-Type Wat>r Maeneswitch, Inc. 168 Speed Reducers, Motorized....The Falk Corp : 161 
Frequency Analyz-r Panoramic Radio Corp 161 Starters, Magnetic : Ward Leonard Electric Co 172 
Generator, Signal tae Servo Corp. of America 164 Timer, Automatic Camera - Industrial Timer Corp 162 
Grease Tester, Ball-Bearing. ...General Electric ee us 166 Tube Fitting, Self-Flaring Scovill Mfg. Co 168 
Indicator, Pressure Automatic Temperature Control Co... 172 Valve, Air Flow Regulator. ... Industrial Designs Labs 162 
Indicator, Strain Rate. . .Paldwin Locomotive Works 168 : a : “a 
; i Valve, Small Solenoid. . ..Carlton Products Co 172 
Meter, Photoelectric Exposure. .General Electric Co sere 166 Rie 
Motor, Single Bearing Electro-Engineering Prod. Co., Inc 168 Wattmeter, Wide Range - Hickok Elec. Inst. Co tos 
Nuts, Counterbored Weld....Grip Nut Co.............ee-ee0---- 170 Wire, Moisture Resistant......U. S. Rubber Co 166 


lators and other audio devices, unit also provides a means 
~~ sat Sa tor analyzing effects of feedback systems as percentage 





4 of feedback is varied. Fourier analyses of square, tri- 

4 angular, rectangular and sawtooth waves can be made, 

es and the instrument is applicable for comparison testing 

~ >” of materials for such imperfections as internal cracks, 

ee. stresses and strains. Unit operates from 115/230 v, 50-60 
.s | Be. oe | cycle source and consumes 100 watts. 
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Tlinois 
oil Frequency Analyzer 
“egren Sonic Panoramic Radio Corp., 92 Gold St., New York 
same Higiek | . Motorized Speed Reducers 
Model AP-1 sonic analyzer is a scanning heterodyne-type i ‘ . 
— instrument designed to give graphic indications of fre- ‘The Falk Corp., Milwaukee 8, Was. . 
nie quency distribution versus amplitude of components in Line of speed reducers with integral motors for horizontal 
oo complex waves. Continuous spectrum from 40-20,000 or vertical applications can be adapted to provide output 
in our cps is scanned once per second at a logarithmic rate, and shaft speeds from 1 to 1,430 rpm. Helical gears are heat- 
irequencies contained therein are presented as vertical treated alloy steel with tapered bores for simple inter- 
secure Pips on cathode-ray tube screen. Latter is of the long changeability. Type D flanged NEMA motors rated up 
sistant persistence variety so that indications remain on screen to 30 hp at 1,750 rpm can be accommodated on the 
rasion ring entire scanning period. mounting base. Special grid-type couplings can be used 
With this receiver, it is possible to study one or more as shown or motor can be close-coupled if desired. Sealed 
» help complex wave forms simultaneously. Observation of gear housing acts as oil retainer as well as dust and mois- 
educe changes in waveforms, can be made either while wave- ture barrier. 
‘orm varies in random manner or while input values are 
ged. Self-contained voltage and frequency calibrators Instrument Housing Cubicles 
litate periodic checks of scale calibration. 
ON Vith a constant impedance of 250,000 ohms, instru- K & H Industrial Prod., Inc., Dept. 19, 459 Morgan 
ment can be adapted for various uses as the input voltage Ave., Akron 11, Ohio 
asi tages from 500 microvolts to 500 v for full scale indi- Instrument housings, equipped with hinged rear doors, 
a ns. Useful for determining characteristics of such are available as single units (type No. 1), or in a variety 


pments as public address systems, oscillators, modu- of bolted combinations in which cubicles can be added, 
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interchanged or removed to meet varying operational 
conditions. Type No. 2 consists of specified number of 
cubicles welded together but with divided fronts to simu- 
late individual sections. When intended for use under 
conditions involving gases, vapors or dust, units can be 
fabricated with vapor-sealed doors and gas-tight, welded 
seams. Cubicles are available in a variety of widths from 
18 to 36 in., depths from 12 to 21 in., and heights from 
72 to 96 inches. 


rr aa 
ROVse SS 


See 
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Valve Stem Seal 


Hammel-Dahl Co., 243 Richmond St., Providence 3, 
R.1. 


Valve stem and seal assembly replaces the conventional 
packing box in control valve shown in illustration. Device 
is Claimed to be frictionless and leak-proof regardless of 
the static pressure on the valve body. System pressure on 
unsupported lower lip of seal secures valve stem. No 
take-up or adjustment of the inert plastic seal is necessary 
as it 1s self-lubricating and resistant to chemical attack. 
Stem can be positioned to an accuracy of 0.001 in. at full 
vacuum or at pressures up to 25,000 psi gage. 





Automatic Camera Timer 

Industrial Timer Corp., 115 Edison Pl., Newark 5, N. J. 
Designed for controlling the Western Electric Fastax 
camera, Model J-410 automatic timer synchronizes the 
camera to the sequence of events to be photographed, 
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doubles the picture-taking speed of the camera and con- 
trols film speed. A built-in variable transformer controls 
voltage to the camera from 0 to 270 v, making the speed 
range of the camera infinite. Unit has a time cycle of 
from 5 cycles to 5 sec and will control the sequence of 
events to camera operation in any of eight positions. 





Compact Gear Pumps 


Eastern Industries, Inc. 296 Elm St., New Haven 6, 


Conn. 

Two models of G-W Series gear pumps rated at 3 and 1 
gpm will handle non-lubricating liquids at pressures up 
to 200 psi. Both are built with a stainless steel drive 
gear 9 graphite-carbon driven gear for reduction of 
wear. Design includes a graphite-impregnated carbon 
bearing that is hydraulically balanced and protected by 
a mechanical seal. Housings are bronze and the close- 
coupled motors are either 2 or } hp. Belt and flexible- 
coupling units are also available. 





Air Flow Regulator Valve 


Industrial Design Laboratories, 12120 Wagner St., Cul- 

ver City, Calif. 
Electrically actuated air valve will operate in any high 
temperature, high pressure air system. It is designed 
specifically for use on turbo-jet aircraft to modulate aif 
flow, and as an “‘on-off’’ valve in a cabin air conditioning 
system or wing empennage anti-icing system. Valve has 4 
pressure range from 0 to 140 psi gage, and a temper iture 
range of —65 to +500 F. The electric actuator, which 
conforms fully to AN-M-10a specifications, has a poweél 
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DON’T LET THE SMALL SIZE OF 


CONE-DRIVE GEARING ~, 
FOOL YOU e 


Cone-Drive gears are “double enveloping.” That means 
more contact per tooth, and more teeth in contact. Compact, 
light weight standard Cone-Drive reducers and gearsets will 
take on any other right angle reduction gearing of comparable 
size and give it odds. Here are a few random examples. Tell 
us about your gearing problems. We may be able to help you 
improve them and reduce costs. 











500 hp (Class | Service) on 
= = 24” CENTER DISTANCE 


This Cone-Drive 24" center 
distance speed reducer is 
typical of the many which 
have replaced conventional 
reducers that failed. Reason? 
Much greater load carrying 
capacity size for size. Stand- 
ard reducers are available 
up to 18” C. D. (800 hp.) 
Semi-standards up to 48" C.D. 


CRANES 





AND 
MOTORIZED CONVEYORS HOISTS 
These standardized pivoted conveyors for carry- Smaller Cone-Drives handle bigger loads, 
ing away filled bottles in various Schenley plants stay put, increase operating speed. Well- 
are each driven at 80 ft. per minute by a standard man Engineering Co., Cleveland, O., in its 


new 6-ton cranes, for instance, uses a 6” 


pee f bl Cone-Drive to move crane along rails, and 
pactness, freedom from trouble, a 10” Cone-Drive for rotating the boom. 


and light weight are a big asset For equal horsepower it would have been 
here as in many other Cone- necessary to use a 16” center distance 
Drive installations. conventional gearset for boom rotation. 


CONE-DRIVE DIVISION mie eet coos k 
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Cone-Drive 3" Center Distance reducer. Com- 
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consumption of 3 to 1 amp at 24-28 v d-c. Time required for 3 hp at 110, 208/220, 440/600 v, single or polyphase 
for actuation from the closed to open position is 20 to 25 While contactors are compact, accessibility has not bee: 
sec, depending upon the actuator used. Diameter of the sacrificed as magnet coil and all contacts can be readily 
port is 33 in.; weight is 143 pounds. removed for inspection or replacement. Design features 


include continuous duty 50/60 cycle coil, E-type laminated 
magnet with floating type laminated armature, melamine 
insulation and special alloy contacts. Assemblies can also 
be supplied with sheet steel inclosures. 


¢ 





Miniature Control Relay 


Struthers-Dunn, Inc., 150 N. 13th St., Philadelphia 7, 

Pa. 
Type 118XBX miniature relay can be used on a-c, d-c or 
on semi-rectified a-c power. Magnetic structure utilizes 
two working air-gaps that provide high d-c sensitivity. -— eS 
Hinge-pin armature suspension insures reliable operation Wide Range W attmeter 
under heavy load. Device has double-pole, double-throw Sidod Blecwical lucteumest Co.. 10606 Datont Av 
contacts rated 2 amp at 115 v a-c. Normal d-c operating 
power is 0.15 watt with a max coil resistance of 2,200 
ohms. A-c relays operate on approximately 9 v-a with 
coils rated up to 115 v, 60 cycles. Open type relay is 14 in. 
high by 14 in. long by 1 in. wide and weighs approximately 
2 ounces. It can be incased in a metal inclosure 13 in. 
square and 13 in. high (see illustration) and equipped 
with a vacuum tube type octal base. 





Cleveland 8, Ohi: 
Model 900B v-a wattmeter is designed for testing all types 
of a-c appliances from clocks to 200 v electric ranges. A 
special current transformer is built in to cover the ranges 
of 5,000 and 10,000 watts, and 65 and 130 amp. Con 
tinuity tester consisting of a neon lamp connected betwee 
line and load binding posts provides a simple, a 
test for short circuits. Scale ranges are: watts—0O to 10 
500, 1,000, 2,000, 5,000, 10,000; amperes—0 to 1.3, 6.) 
13, 26, 65, 130; volts—0O to 130, 260; milliamperes 0 t 
260. Meter scale is 33 in. long. 





Reversing Contactors 
R-B-M Div., Essex Wire Corp., Logansport, Ind. 


eae | Signal Generator 
A series of contactors for overhead doors, hoists, torque 


. * . , , y \ 
motors, motor operated valves and other reversing motor Servo Corporation of America, New Hyde Pari. N.! 
applications is available in ratings up to 2 horsepower. Electronic signal generator can be used in conynctio! 
Unit illustrated is rated at 10 amp open, 9 amp inclosed, with a cathode ray oscillograph to make precis« check 
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“Designers’ Choice” in piping equipment 
~-ethe complete CRANE line 





SOURCE OF SUPPLY 
RESPONSIBILITY 
STANDARD OF ‘QUALITY 


a nothing surprising about the 
Crane line’s popularity with success- 
ful machine designers. They know 
from experience that good machine 
design calls for good piping—that 
flow control equipment from Crane 
helps to protect any design. 

Take a Look at This Die Casting Ma- 
chine, for example. All the valves, fit- 
tings, piping accessories and pipe are 
from Crane. And Crane meets your 
requirements just as satisfactorily, re- 
gardless of the design on your boards 
— offers you the world’s widest choice 
of piping equipment. ..in brass, iron, 
steel, and corrosion-resistant alloys. 

Kelying on Crane as the Sole Source 
for everything in piping simplifies 
buying and storekeeping, as it does 
specifying. You don’t have to shop 


EVERYTHING FROM... 


VALVES « FITTINGS 
PIPE »« PLUMBING 
AND HEATING 
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Crane Co., 836 S. Michigan Ave., Chicago 5, IIl. 
Branches and Wholesalers Serving All Industrial Areas 
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At left is hydraulic assembly for Kux die 
casting machine above, by Kux Machine 
Co., Chicago. Equipped by Crane. 


cK 


FOR HIGH WORKING PRESSURES on 
small lines—Crane steel, Exelloy or 
18-8 Bar Stock Valves have working 
pressures up to 3000 pounds cold 
water, oil or gas, non-shock. Small, 
neat, and rugged, these plug type 
disc valves provide precise control for 
example, on orifice meters, regulator 
leads, by-passes, gauges, ammonia 
lines and similar services. In globe 


and angle patterns. Sizes from V to 
1 in. See your Crane Catalog, p. 310. 











around. One Responsibility for qual- 
ity of equipment helps to speed prod- 
uct assembly operations in your plant. 
And to your customers a Crane- 
equipped product has added value. 
For the High Quality of Crane equip- 
ment stands unsurpassed for more 
than 90 years. 


FOR EVERY PIPING SYSTEM 
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of servo loop components including motors, synchros, 
gyros, amplifiers and accelerometers. Frequency response 
can be plotted and transient characteristics deduced. A 
carrier signal having a frequency ranging from 50 to 800 
cps at 115 v can be impressed on the mechanism under 
test and measurements made of frequency versus ampli- 
tude attenuation and phase shift. Amplitude range is from 
2 millivolts to 100 v rms; phase lead or lag accuracy is 
within 2 deg. Operation is on 115 v, 60 cycle current; 
power consumption is 40 watts. 


Moisture Resistant Wire 

United States Rubber Co., Rockefeller Center, New 

York, N.Y. 
Laytex RUW electrical wire with natural latex rubber 
insulation is designed for use in wet locations where high 
moisture resistance gives it longer life and increased safety. 
It is suitable for underground lead-ins and also for police 
and fire alarm cables. Tests conducted by Underwriters’ 
Laboratories, during which the wire was immersed in 
water at a temperature of 122 F for twenty-four weeks, 
showed an insulation resistance curve that rose from 500 
to 2,400 megohms per 1,000 ft of wire. A normal insula- 
tion resistance curve shows a sharp drop after two to four 
weeks immersion. Tensile strength and elongation prop- 
erties are also improved by the rubber insulation. 





Grease Tester 
General Ele ctric Co., Sche nectad) SN. Y. 

Ball-bearing grease tester simulates conditions that con- 
tribute to the deterioration of a grease, thereby permitting 
motor and grease manufacturers to compare the perform- 
ance of one grease with another. Equipment consists of 
the tester and a control box (not shown). Tester is a 
small motor-driven assembly with two bearings. A 500 w 
heater, located between these bearings, simulates the 
source and flow-paths of heat in an electric motor. Tem- 
perature of the outer bearing race is measured by a pair of 
copper-copnic thermocouples. Control box consists of two 
thermostats and a panel on which are mounted a motor 
switch, a line switch, an actuation button and a time 
meter. Meter, marked in tenths of hours, measures time 
on a cyclometer-type counter up to a period of one year. 
When the test bearing overheats so that the first thermo- 
stat is unable to control the temperature, the second 
thermostat shuts off the heater and drive motor. 
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Photo-Electronic Counter 


Potter Instrument Co., Inc., 136-56 Roosevelt Ave., 

Flushing, 1 a ee 
Model 310 photo-electronic counter can be used for count- 
ing impulses up to 6,000 units per minute. Instrument 
includes photo-electric cell, electric decade and six digit 
register. Light source in a separate housing provides 
mounting flexibility. With the counter decade ahead of 
electro-mechanical register, counting speed is scaled down 
by a factor of ten. Last digit is recorded on neon lamps 
of counter decade and remaining numbers are indicated 
on the mechanical register, providing maximum registra- 
tion of seven digits. Small objects as well as closely spaced 
parts can be counted since photo-electric beam is } in. 
wide and responds to light changes of 25 percent. 





Photoelectric Exposure Meter 
General Electric Co., Schenectady 5, N.Y. 
Improved model of automatic exposure meter 
cable where photographic exposures, requiring time in 
tervals of 3 sec to 60 min must be held to close |imits 
Instrument is made up of two units, exposure integrator 
and totalizer. Latter can be placed either inside or out 
side of darkroom. Dial can be reset in total darkness ane 
exposure can be stopped at any time for adjustment. OP: 
erating on the principle that exposure of a photograph 
material is proportional to the product of light intensity 
and exposure time, meter integrates these variables anc 
ends an exposure after the predetermined foot ndle- 
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PAINT COMPANY 





S OF LACQUER 


YEARG QF EXPERIENCE 


Here’s a drum of Advance Lacquer. It contains fifty years of 
experience ... and five gallons of a fine finish. 





Service technicians of the Advance Paint Company have developed formulations to solve 
thousands of individual finishing problems. As a result, characteristics have been built into 
Advance finishes that make them easy to apply and quick to dry, speeding up your finishing 
operations. All the metal finishes manufactured by the Advance Paint Company are made 
to satisfy the most exacting requirements . . . are adapted to low-cost finishing operations. 


This experience can go to work for you. An Advance field representative will come 
into your plant to help you solve your finishing problems. 


Manufacturers of Industrial Finishes 
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seconds set on the face dial have 
elapsed. Sensitivity range is from 50 


to 400 ft-candles within a linear pre- 
cision of 1 percent. Meter consumes 
iS w on a 115 v, 50/60 cycle circuit. 





Single-Bearing Motor 


Electro-Engineering Products Co., 

Inc., 4824 W. Kinzie St., Chicago 

44, Ill. 
Utilizing a single bearing to obtain 
accurate line-up in air gap, the motor is 
of 4-pole type with no-load speed of 
1,700 rpm and full-load speed of 
1,550 rpm. Single bearing consists of 
two phosphor bronze sleeve bearings 
with space below for felt-packed oil 
reservoir. In addition to open type, 
models can also be supplied with com- 
pletely enclosing cover, or with cover 
having a back opening for use with 
internal cooling fan. Three models 
are available with continuous duty rat- 
ings of 1/100, 1/80 and 1/60 hp. 
Larger ratings can be furnished for in- 
termittent service. 





Multi-Pen Recorder 
The Foxboro Co., Foxboro, Mass. 


Multi-Record Dynalog electronic re- 
corder makes from one to six different 
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records on one circular chart. Traces 
are actually colored dots closely spaced. 
Recorder has one measuring system, 
either resistance bulb or EMF type. 
A positive-acting switching assembly 
automatically brings the vari-colored 
pens into recording position at six- 
second intervals, in any sequence de- 
sired. Sequence and number of points 
can be simply changed. Complete 
color-coding prevents possible mis-mat- 
ing of circuits and pens. Rotacolor 
pen wheel holds the six pens that are 
magnetically selected in turn and held 
in recording position by a single pen 
arm. Instrument can be used for meas- 
urement of temperature, pressure, hu- 
midity, liquid level, pH, conductivity, 
speed and other process variables. A 
special “dry ink’’ insures clean re- 
cording and the instrument will op- 
erate continuously for several weeks 
without need for re-inking. 





Unit-Type Water Filter 


Magneswitch, Inc., 4259 S$. Western 

Ave., Chicago 9, Ill. 
Self-contained water filter of renewable 
cartridge type meets the need for effect- 
ive water conditioning at point of use 
on beverage fountains, individual wa- 
ter fountains and domestic water taps. 
Filter also has application on drink 
carbonators and syrup mixing units 
where the taste of chlorine or unpala- 
table impurities is objectionable. Ba- 
sic model of the filter consists of a 
specially prepared mineral cartridge 
measuring approximately 3 in. dia by 
13 in. long and housed in a cylinder 
of similar dimensions. A bolted end 
cap is provided for access to the filter 
cartridge and 3 in. pipe thread connec- 
tions are located at top and bottom. 
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Self-Flaring Tube Fitting 
Scovill Manufacturing Co., Water- 
bury 91, Conn. 

Uniflare self-lubricating tube fitting 
can be disassembled and reconnected 
repeatedly without weakening the seal 
or damaging the flare. During instal- 
lation, thrust collar in the nut shears 
off and fitting clamps onto the tube 
to form a sealed joint. Flare has 37 
deg taper. Inverted joint provides seal- 
ing surfaces and intimate tube support 
that minimize vibration fatigue. Fit- 
tings are made in a range of shapes 
for use with copper, aluminum, Monel 
and annealed steel tubing. 





Strain-Rate Indicator 


Baldu Zi Low onvollve Hi ‘ork - pila 


delphia 42, Pa. 


Instrument gives direct indication 0! 
rate of displacement between test spec 
men- gage points and rate of motion 
of a testing machine crosshead. ! rans- 
mitter is mounted in Baldwin auto- 


, “os led 
graphic recorder where it is con‘ olle¢ 
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Forming frieze 
molding from 
aluminum extru- 
sion. Note that 
only one die is 
used, instead of 
customary two. 


Showing alumi- 
num sash frame 
formed for motor 
buses. 











Main body 
frame for parcel 
truck formed in 
one piece from 
large aluminum 
extrusion, 


ta regrictaeir £. om rpegr ing 4 Syn tains, etepl dal IEE. peere tity 


Prope ENGINEERING — DECEMBER, 1948 



























There’s a NEW 


Freedom of Design with 
BATH CONTOUR FORMING 


Pitch that high-die-cost barricade to one 
side and give the. go signal to your 
draftsmen and engineers to proceed 
with those improved designs involving 
curved metal parts. For BATH can form 
to blueprint at surprisingly low die and 
forming costs. 

High-alloy materials are cold-formed 
into a wide variety of shapes with pre- 
cision accuracy, without wrinkling or 
buckling, by means of BATH forming 
methods. Bends of varying radii and 
compound and reverse curves present 
no difficulties. 

BATH Contract Forming offers a new 
freedom of design by removing the red 
stop light of high die cost. Write for 
booklet or send your blueprints and 
engineering details. 


Pree Gooklet 


12 page booklet—with photos 
of production work and de- 
tailed information on wide 
range of cost-cutting possi- 
bilities in BATH Contour Form- 
ing—yours for the asking. 
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by extensometer on test specimen. In- 
dicator shown, connected to recorder 
by a cable, contains a dotted disk ro- 
tated by a synchronous motor at prede- 
termined speeds, and a coaxial pointer 
moved in proportion to strain of test 
piece. Strain-rate can be set and main- 
tained by adjusting test machine load- 
rate valves until pointer speed coin- 
cides with predetermined disk speed. 
Pacing speeds are combined function 
of strain-follower magnification and 
speed of rotation of dotted disk. 


Flush-Head Rivets 


Cherry Rivet Co., 231 Winston St., 

Los Angeles 13, Calif. 
Types CR 158 and CR 159 two-piece 
self-plugging rivets made of 17ST alu- 
minum alloy have a shear strength 
comparable with that of solid rivets 
made from the same material. When 
used in thin sheeting where greater 
strength is required, shanks fabricated 
from 24ST aluminum are  recom- 
mended. The 17ST stem fractures 
flush with the head permitting rapid 
installation and application to assem- 
blies where high tensile loads are not 
of primary importance. 





Flexible Couplings 

Lord Mfg. Co., Erie, Pa. 
Line of couplings available in sizes 
from 1/50 to 100 hp at 1750 rpm. 
Couplings in the range between 1/50 
to 15 hp allow 15 deg deflection under 
rated loads. Sizes 30 to 100 hp permit 
3 deg deflection, and all couplings will 
accommodate at least 2 deg angular 
and 1/32 in. parallel misalignment. In 
the small sizes the neoprene flexing 
elements are of one piece, but in the 
larger models they are made up of 
several cylinders operating in shear 
and bonded to steel plates. 
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Time Delay Relay 

DiaPHlex Div., Cook Electric Co., 

Chicago, IIl. 
Tarrytron time delay relay can be ad- 
justed for intervals varying from one 
second to two minutes within toler- 
ances from three to ten percent. Con- 
tacts can be arranged in Types A, B 
or C. Hermetically sealed case wit. 
octal base is 2 1/16 in. long and 14 
in. in diameter; complete unit weighs 
3 oz. Heater elements are adaptable 
to voltages from 6 to 115 v, a-c or 
d-c. For continuous duty, a separate 
miniature relay that is cut out of the 
circuit after performing its delay func- 
tions is utilized. Load current is then 
transferred to snap-acting contacts. 





Cable Connector 


Allied Electrical Mfg., Corp., 1 N. 

La Salle St., Chicago, Ill. 
The Paige No. 52 connector pro- 
vides a positive anchor for non-metal- 
lic sheathed cable in electrical outlet 
boxes. Fitting is made of spring steel 
and plated to prevent corrosion. It is 
installed by pressing firmly from the 
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inside of box into knock-out. Cable 
is pushed through the desired length 
from outside and locked by the spring 
jaw. Should removal be necessary, the 
connector is pressed together with 
pliers and pushed through knock-out. 
Underwriters’ Laboratory approval has 
been obtained. 





Air Pressure Regulators 


Hannifin Corp., 1101 S$. Kilbourn 


Ave., Chicago 24, Ill. 

Series PRD and LRD air pressure regu- 
lators with free-floating valve stems are 
designed for applications on com- 
pressed air supply lines. Series PRD 
regulators are equipped with a flange 
for panel mounting where the adjust- 
ing knob extends through to the front 
of an instrument board, while the valve 
itself is back of the board for conven- 
lence in making pipe connections. 
Series LRD units (illustrated) are for 
installations where it is desirable to 
lock the adjusting knob against unau- 
thorized change of pressure setting. 
Locking is accomplished with any com- 
mon type of alia by passing the 
hasp through matching holes in two 
parallel disks. The disk arrangement 
provides 36 possible locking combina- 
tions and fine pressure adjustment. 
Both are available in 3 and 4 in. sizes 
for primary pressures to 150 psi and 
for secondary pressures of from 5 to 
125 pounds per square inch. 


Counterbored Weld Nuts 


Grip Nut Co., 308-] S. M: higan 
Ave., Chicago 4, Ill. 


Weld nuts, used where lack of space 
makes nut insertion difficult or where 
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‘Sampler’ Portfolio Offered by Plated 


Metal Manufacturer 


NOTHING speaks as loudly in praise of a prod- 
uct as a sample of the product itself. and this 
is certainly true of the gleaming. highly pol- 
ished metals in various finishes and_ patterns 
that comprise the Nickeloid Metals line. The 
manufacturer of these metals. American Nickel- 
oid Company, has just prepared a new  port- 
folio showing representative samples of the 
metals themselves. They call it “The Sampler.” 
These metals, available in sheets or in coils. 
comprise finishes of chromium. nickel. copper 
or brass. pre-plated to such common base metals 


as copper. brass, steel. zinc. or aluminum. 
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Designers, manufacturers, production 
men may have a copy of ‘‘The Sam- 
pler’’ free by writing on their com- 
pany stationery and asking for Book- 
let No. 4. 


Many people think that plated parts are always stamped and 
then individually plated. Hundreds of Manufacturers use 
Nickeloid pre-plated Metals in sheets or coils stamp or form 
the parts — then assemble, without further polishing. plating or 
finishing. There is a basic economy in the use of Nickeloid 
pre-plated Metals which we would be glad to explain further. 
Not only are Nickeloid Metals sampled in bright and satin finish 


plain metal, but in interesting crimps and stripes. Industry has 
found wide use for these pre-finished metals. 


AMERICAN 
NICKELOID 


COMPANY 


Established 1898 
PERU, ILLINOIS | 
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metal sections are too thin to thread, 
are designed with a counterbored hole 
about one quarter of way up through 
underside of nut. Hole and annular 
space act as relief reservoirs to prevent 
molten welding metal from dropping 
into the nut threads. Thickness of 
nut is increased to compensate for 
threads removed by counterboring. 
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Drafting Machine 


Emmert Manufacturing Co. W aynes- 

boro, Pa. . 
Stainless steel drafting machine will 
operate on any size or make drawing 
board without the addition of extra 
equipment or alteration of the drawing 
board. Indexing of angles is made 
simple through the use of a micromatic 
quadrant that allows indexing of every 
3 deg by “flipping” the quadrant mi- 
nute adjusting screw into desired de- 
gree setting. Adjustments as 
24 min of arc can be made by turning 
the minute adjusting screw. Both left 
and right-handed machines are avail- 
able with vertical-horizontal 
balancing. 


mine as 
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Coating for Aluminum 
American Chemical Paint Co., 
Ambler, Pa. 

Alodine for protecting aluminum sur- 

faces, can be used as a base for subse- 

quent painting or as a final finish. 

Coatings range in color from iridescent 

blue-green to greenish-yellow. Suitable 

for all aluminum alloys, Alodizing is 

a non-electric process. If parts are 

dipped, drying time is 2 min; if 

sprayed, 20 sec; and if painted, 1 to 5 

minutes. Oven-drying at 280 to 350 F 

is recommended for best results. 
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Small Solenoid Valve 
Caltron Prod. Co., 222 
Ave., Santa Monica, Calif. 

Small solenoid shut-off valve has sim- 
plified valve seat arrangement. Body 
material can be aluminum, 
stainless steel making valve applicable 
in systems circulating either corrosive 
and noncorrosive fluids. Of normally 
open type, valve will handle pressures 
up to 600 psi. Sealed electrical mech- 
anism will operate at a-c voltages rang- 
ing from 32 to 440 v or at d-c poten 
tials from 6 to 115 volts. 


Warwick 
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Magnetic Starters 
Ward Leonard Electri 
Vernon, N.Y. 

Starters fulfill NEC requirements for 

motor branch circuit Overcurrent pro- 

tection, disconnect means, motor-run- 
ning overcurrent device and motor 
controller. Each assembly consists of 

a magnetically operated contactor and 

thermal inverse time-delay overload 

relays combined with a thermal type 


Mount 


Ce: 
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circuit breaker, all housed in a NEMA 
Type 1 enclosure. Externally operated 
from the front, all circuit breakers 
have provision for padlocking in the 
“off” position, and are interlocked 
mechanically to prevent opening en- 
closure door when breaker is ‘on 
Starters can be supplied with rese 
button in the cover and with local cop. 
trol ‘‘start-stop’”” pushbuttons or ‘‘hand. 
off-auto” selector switches. Available 
in five sizes to 200 hp, 3 phase, 550 y, 
60 cycles maximum. 





Pressure Indicator 


Automatic Temperature Control C 
Inc. 5212 Pulaski Ave., Philade- 
phia 44, Pa. 

Pressure indicator will accommodate 


one or a group of pressure pick-ups 
Three bands controlled by the switches 
on the case can be calibrated either 
linearly or in terms of square 100 
valves. Each scale is 72 in. long anc 
moves full range in less than two s¢ 

Accuracy is within 0.25 percent Zet 
adjustment is made with screw on cas¢ 
front and, as instrument is of null: 
balance type, zero checking is simplr 
fied. Up to 40 selector switches can 
be mounted on case front. Because 
voltage output is produced on pressure 
measuring cells, several measurements 
can be added, subtracted or divided. 


Our Mistake 


The write-up of the sanitary 
manufactured by the Waterous Co, 
page 172 of the September PRopuCT 
ENGINEERING should be corrected t0 
read “rotary” instead of “centrifugal 
pump, and ‘‘standard thread sizes from 
3 to 24 in.” instead of “24 inches. 
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Originators of Kan] [INK the long-range spring washer 


THE NATIONAL LOCK WASHER COMPANY 


Propt 


You can wrench a nut down tight on its bolt. You 
can drive a spike right through the nut and bolt, 
or youcan weld it so it can’t budge—but the other 
parts of your bolted assembly will wear loose 
unless you use a spring washer which expands 
as inevitable wear occurs. 


So with or without a nut locking device always 


Newark 5, New Jersey 
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You can’t keep it tight 


RRM SRR Oe URN OCS RINNE RTE Re 





i's sil id aed 
ai it Tight 


specify Kantlink spring washers on every bolted 


construction. 


Expanding spring power retards initial wear, 


then compensates for later wear, holding all 


parts tight longer. 
A strong spring does it—nothing else can. 
Write for descriptive folder today. 


Milwaukee/ (2, Wisconsin 
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| Modern Plastics Encyclopedia 


| PUBLISHED BY THE PLAsTics Caz % COM 
ALOGUE CorP., 122 E. 42nd St., Nex eat 12% 
York 17, N.Y. Twelfth edition, on, ords, ba 
volume, 1673 pages and 12 chan made by 
$8.50. 


The 1948 Modern Plastics Encyclope el 
dia is an up-to- date revision of a _ 
authoritative collection of general plas E. H. B 
tics information. The volume is diff of Phys: 
vided into the following general des pages, 5 
ifications: Plastics in products; mate Wiley & 
rials; coatings; film and sheeting; syn! New Yo 
thetic fibers and fabrics; laminates an¢ 





resin-wood products; technical data W re 
engineering design; molding, extrud. ards Ass 
ing and casting; fabricating, finishing gene 
and assembly; machinery and equip and tech 
ment; stock molds; and appendix and conductic 
directory. The excellent charts —a 
valuable information on the followingg “OY © 
subjects: Plastics identification; pli ™? " 
tics properties; chemical formula clearly « 
plasticizers; solvents; coatings; fiber ment is. 
properties; synthetic rubbers proper Electroni 
re 2 R & & y A 4 te G 99 ties; low pressure laminating resins cluded. 
‘ laminates properties and plastic film: Chapt 
Acie The largest addition to the new edif S48°S, ©O 
i i tion is the section on stock molded handling 
s expens ve parts, cast shapes and extrusions. Ing “XPerme 
eighteen main categories, this 150-pags control f 
section illustrates more than 2,00§ 24 pro 
stock mold items, listing materials ang M94 an 
WHERE colors in which they are availablef tory t 
matical | 















Unique design and spring suspension prevent their dimensions and weights, and thef ™4U 
BASIC it in this Ward Leonard Relay names and addresses of their man. ame 
facturers. This section should prov "a! ma 
of value to design engineers who ws! noted. 1 
to make use of standard shapes in plas “M¢¢S [0 
tics. Among the charts, two are newg '8- 


Wah The generous wipe imparted to the con- 
tacts of Ward Leonard Heavy Duty (105) 


LB Relay by its unique design and spring additions: Properties of laminates an The bi 

suspension, results in freedom from con- plastic films. with go 

ME tact “freezing” or welding. 00. 

. ° : ‘ , lormatior 

CONTROLS This mighty midget will perform motor How to Keep Invention Records tory equi 

starting functions ordinarily assigned to . .B charts, ta 

1 | H. A. TOULMIN, JR., patent attorné slify the 

ARE ee Toulmin & Toulmin. Second edition PUY Me 
Ward Leonard relays are “‘Result-En- 78 pages, 54 x 8 in. Published by R 

RESIILT- gineered”, By modifying a basic design, search Press Inc, Dayton, Ohio. $2.5 The Mc 

Ward Leonard can give you the results of One of the most important causes 0 of Allo 

Mai daiaim 42 special... for the price of a standard. infringement or other patent difficul R yy yy 





ties in which the layman finds himsel! tory, G 
is the failure to keep adequate inven’, ses, 
tion records. In answer to this prod W ile, 
lem, H. A. Toulmin, Jr., prominent cin 3 
You patent attorney of Dayton, Ohio, has 


FOR 











prepared this short text on how © Ree ; 
protect patent property. Methods o'f "ie su 

WARD LEONARD record which are discussed inclue this book 
Date of conception, date of disclosut “say 
| to others, reduction to practice by tt wontus 
ELECTRI C COM PA NY | and experiment, proof of ordering ™* = that 
RESISTORS - RHEOSTATS + RELAYS - CONTROL DEVICES terials for the first run production § ‘eatm« 
| All of these are illustrated with bas Hea 


in osm P 
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charts and simplified record forms. 
Additional patent questions an- 
swered in this volume include: What 
is the difference between a s de- 
<? When 
are photographs to be used? What 
records are necessary to prove the date 
of conception? Also discussed is pat- 
ent law pertaining to invention rec- 
ords, based on the latest decisions 
made by the Supreme Court. 


Techniques in Experimental 
Electronics 


E. H. BACHMAN, Associate Professor 
of Physics, Syracuse University. 252 
pages, 54 x 83 in, Published by John 
Wiley & Sons, Inc., 440 Fourth Ave., 
New York 16, N. Y. $3.50. 


Written with the American Stand- 
ards Association definition in mind 
“Electronics is that branch of science 
and technology which relates to the 
conduction of electricity through gases 
or in vacua’’—this book shows labor- 
atory equipment necessary to experi- 
ments in electronics. Apparatus is 
clearly described and related equip- 
ment is compared for specific uses. 
Electronic experiments are not in- 
cluded. 

Chapters discuss vacuum systems, 
gages, controls, pumps and joints ; glass 
handling techniques for productien of 
experimental apparatus; sources 01 and 
control for charged particles; assembly 
and processing of electronic equip- 
ment, and miscellaneous hints and lab- 
oratory techniques. History and mathe- 
matical theory have been kept to a 
minimum but sources of special indus- 
trial materials and equipment are 
noted. Many chapters include refer- 
ences to more detailed auxiliary read- 
ing. 

The book is written for investigators 
with good background of electronic 
principles but who need additional in- 
formation on types and uses of labora- 
tory equipment. The volume has many 
charts, tables and illustrations to am- 
plify the text. 


The Modern Metallurgy 
of Alloys 


R. H. HARRINGTON, Research Labora- 
fory, General Electric Company. 209 
pages, 52 x 88 in. Published by John 
Wiley & Sons, Inc., 440 Fourth Ave., 
New Yor 16, N.Y. $3.50. 

A highly Original arrangement of 
the subject by a practical metallurgist, 
this book also attempts to establish an 
accurate terminology for this field. 
Confusing definitions are eliminated 
80 that ‘anneal’ means but one heat- 
treatment, not five or six. 

Heat-‘reatment is first defined for 


) . 
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NEW CATALOG 


by Ward Leonard 





Have you received your copy? 
It’s packed full of helpful informa- 


tion for engineers and designers. 
You'll find the resistor, rheostat, re- 
lay or control device you need quick- 
ly in this new Ward Leonard com- 
plete line catalog. 

If you have not yet received your 
complimentary copy, write on your 
company letterhead, and we will see 
that it is forwarded to you immedi- 
ately. 

Simply address Ward Leonard 
Electric Co., 63 South St., Mount 
Vernon, N. Y. Offices in principal 
cities of U. S. and Canada. 





ELECTRIC 





WHERE 
BASIC 
DESIGNS 
IN 
ELECTRIC 
CONTROLS 
ARE 
RESULI- 
ENGINEERED 
a 
You 
















WARD LEONARD 


COMPANY 


RESISTORS - RHEOSTATS - RELAYS +» CONTROL DEVICES 
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COUPLINGS 


Engineered to stand up on 
the toughest jobs, Thomas 
Flexible Couplings do not 
depend on springs, gears, 
rubber or grids to drive. All 
power is transmitted by di- 
rect pull. 





or The standard 
/ | line of Thomas 





'{\| Couplings meets 
\“) practically all 
requirements, 
But if unusual 
conditions exist 
7 we are equipped 
i to engineer and 
' build special 
couplings. 








PATENTED 
FLEXIBLE 


THE THOMAS PRINCIPLE 
GUARANTEES PERFECT 
BALANCE UNDER ALL CON- 
DITIONS OF MISALIGNMENT 


Write for New Engineering Catalog 


THOMAS FLEXIBLE 


eel ti Tai ice eek 


WARREN, PENNSYLVANIA 
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the allotropic modifications, cold- 


worked solid solutions, and precipita- | 


tion-hardening alloys. In Chapter 2, | 


| 


equilibrium diagrams are used to show | 
the classification of alloys and their | 


relationship to cooling curves and 
physical properties. The role of strain 
in solid state reactions is covered in 
Chapter 3. Other chapters include dis- 
cussions on a metallurgist’s periodic 
table, the physics of metals and their 
alloys, chemistry of metals, alloying 
factors that determine types of binary 
equilibrium diagrams, shrinkage, 
porosity, active and inactive particles. 


Planning the Product 
DupLEyY M. PHELPs, Professor of 
Marketing, University of Michigan. 
306 pages, 6 x 94 in. Published by 
Richard D. Irwin, Inc., 3201 S. Michi- 
gan Ave., Chicago 16, Ill. $4.50. 


Product planning, as described by 
Professor Phelps, means the deter- 
mination of consumers needs and de- 
sires, and the creation of products to 
fill those requirements. The engineer- 
ing reader will find the problem of 
creating the product has been barely 
touched upon. As a study on market- 
ing, the book proceeds from product 
development to the constitution of a 
line of products. The next chapter, 
“Product and Market Testing’’ is re- 
grettably weak. Practical techniques 
for testing are not given in any detail. 
The exhaustive efforts of General Mo- 
tors to determine consumer preferences 
are barely mentioned, let alone ana- 
lyzed. The author mentions Good 
Housekeeping as maintaining labora- 
tories for product testing! But the rig- 
orous service testing and outstanding 
product development programs of such 
firms as Sears, Roebuck are ignored. 

“Brands and Tradenames,”’ packag- 
ing, labeling and warranty policies are 
covered in the final chapters. Numer- 
ous references are given, mostly from 
the literature of marketing studies, 
rather than from product development 
literature. 


Supercharging the Internal 
Combustion Engine 


E. T. VINCENT, Professor of Mechan- 
ical Engineering, University of Michi- 
gan. 315 pages, 61 x 93 in. Published 
by McGraw-Hill Book Co., Inc., 330 
W’. 42nd St., New York 18, N. Y. $5. 


This book contains essential funda- 
mental theory of the various forms of 
superchargers and turbo superchargers 
in use today. Also discussed are the 
effects of superchargers on engine 
cycles, power outputs and thermal 
efficiencies. 

A very complete discussion of ther- 
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Silicone ae 
ie 


SILICONES 


More Power Per Pound 


Call it plain laziness or call it “divine dis ontent”, 
some potent force has driven us to seek more 
concentrated motive power ever since man 
started to move on wheels. But each increase in 
horsepower per pound has increased operating 
temperatures and created a need for more heat 
resistant materials. Dow Corning Silicones help to 
supply that need in such major developments gs 
the new air-cooled gasoline ensine by Conti. 
nental Motors Corporation of Detroit. 
@ 

GD Silastic 

t 


(PHOTO COURTESY 
CONTINENTAL MOTORS CORPORATION 


Horsepower per pound in 


Silasti 
Kw? 
a Continental's new line of air. 


i cooled gasoline engines is 
increased as much as 100% in 
engines below 250 hp... more 

than 300% (down from 2400 to 777 Ibs.) in the horizon- 
tally opposed 8 cylinder 250 hp engine shown above. In 
this type of engine, Silastic* gaskets are essential parts of 
the standard push-rod and tube assembly. 


Among the many problems solved by Continento 
engineers in designing this compact power plant 
was the leakage of oil around the push-rod tube 
assembly. Hot oil and operating temperatures up 
to 500° F. severely limited the life of conven 
tional gasketing materials. Continental engineers 
however, knew about Silastic, the rubber-like 
Silicone by Dow Corning, and they asked for 
samples and technical assistance. 


Silastic solved this problem because it is more 
heat-stable and more resistant to hot oils and to 
permanent deformation at temperatures above 
200° F. than any other resilient material. Use of 
engines in sub-zero weather is not restricted by 
these gaskets of Silastic 161 because they are 
serviceable from 90° to 500° F. For more 
information about Silastic, ask for data sheet 


No. F-5H. 


+See Silicone News, Dec. 1947, for story on 50 
reduction in size and weight of electric motors 
made possible by Dow Corning Silicone Insulation 


*TRADE MARK REGISTERED U. S. PAT. OFF 


DOW CORNING CORPORATION 
MIDLAND, MICHIGAN 
Chicago ¢ Cleveland ° 
Los Angeles . New York 
In Canada: Fiberglas Canada, Ltd., Toronto 
In England: Albright and Wilson, Ltd., London 
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Elastic Stop Nuts 
protect these critical points: 








{t 


ntent", 


Differential Housing 
Spindle Assembly 
Planetary Assembly 
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venta 
7 e y 
| —the Red Elastic Collar absorbs heavy-duty 
es up ‘ ; ° ~ Y 7 ! VW a 
“1 loading and carting SHOCK! IMPACT! 
reer C 
r-like 
J fr & The jarring thuds of earth, ore, sand, these nuts loose. 
gravel when loading ... the constant Elastic Stop Nuts not only protect 
more ® shock and vibration of a 20-ton load over against vibration, but the Red Elastic _— 
dto ® rough off-the-highway hauls are just two Collar also keeps bolt and nut threads 
ver of the regular occupational hazards en- — rust-free . . . does not gall bolt threads 
en countered in the daily life of a Bottom ...and permits easy removal for replace- Threadless and permanently elastic, 
ore @ Dump Euclid. ment and repair. it provides these 4 outstanding 
more Obviously. this constant impact calls Here’s a Challenge: Send us complete features: 
sheet for bolted connections that will prevent details of your toughest bolted trouble 1. Protects against nuts loosening 
costly. time consuming operational fail- spot. We'll supply test nuts—FREE, in ex- due to VIBRATION 
ures. |-lastic Stop Nuts were the logical perimental quantities. Or, if you want 2. Keeps locking threads CORRO- 
“1 choice. The self-locking. self-sealing Red further information, write for literature. SION FREE 
Elastic Collar of these re- Elastic Stop Nut Corporation 3. Provides for accurate BOLT 
ON usable nuts retains its depend- of America, Union, N. J. Rep- LOADING 
able grip . . . no amount of resentatives and Agents are lo- 4. Seals against LIQUID LEAKAGE 
- shock or vibration can shake cated in many principal cities. cong the belt treads 
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modynamic principles and engine gy. 
cles precedes introduction of super 
charging compressors. A  certaig 
amount of design data for centrifugal 
and turbo superchargers is included 
with descriptions of constant and var. 
able speed drives and the effects of 
different altitudes on the aircraft ep. 
gine. 

Since it is necessary to estimate the 
conditions in the engine manifold, to 
develop the desired output, together 
with the air flow under all operating 
conditions before considering the de. 
sign of a supercharger, one chapter js 
devoted to this subject. 

Elements of supercharging the diesel 
engine are also considered. Both con. 
stant pressure and dual cycles are dis. 
cussed. 

The volume is extensively _ illus. 
trated by pictures, diagrams and charts, 
An exhaustive bibliography suggests 
additional sources for information con. 
cerning supercharger and related en. 
gine design. 


Molybdenum 
Steels-Irons-Alloys 


R. S. ARCHER, J. Z. BRIGGs, and C. M. 
LOEB, JR. 391 pages, 6 x 9 in., Pub- 
lished by Climax Molybdenum Co 
500 Fifth Ave., New York 18, N.Y 


Publication of this text obviously 
was undertaken with one aim in mind: 
to make available to the metallurgist 
and designer a handy reference on 
molybdeum and its effect on the prop- 
erties and heat treatment of iron, stee! 
and various alloys. That the authors 
have accomplished their aim is ap 
parent from even a casual glance 
through the book. 

The text is divided into ten sections 
The first three of these deals with the 
general heat treatment of steel anc 
cast iron: the various transformation 
phases that occur during the heat treat: 
ment of these materials; the effect 0! 
molybdenum on the microstructurt 
and properties; the basic forms 0! 
molybdenum that can be added; anc 
the processes that can be used. . 

The remaining seven sections deil 
with specific molybdenum-containin; 
iron, steel, and alloys. Wrought allo 
engineering steels, wrought corrosio 
resistant steels, wrought steels for ele: 
vated temperature applications, 00! 
steels, castings, and cast iron are cov 
ered. The last section is devoted t 
special purpose and non-ferrous alloys 

Charts and tables are copiously use¢ 
throughout the text, a a bibliog: 
raphy at the end of each section givé 
specific refererices to publications an 
transactions of the technical engineer 
ing societies that can be consulted 10! 
more detailed information. 
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"The Most Complete Full Color 
0 Guidebook on Decal Nameplates Ever Published 









and 
tion Manufacturers! Executives! Meyercord, world’s The new “Mark-It’’ Manual shows hundreds of 
reat: largest producer of decalcomania, offers this brand- durable, washable Meyercord Decals. Nameplates, 
t 0 new ‘‘Mark-It’’ Manual on Decal Nameplates /ree. trademarks, instructions, charts, diagrams. . . all 
ture Twenty full-color pages. New Decal developments. sizes, colors, designs. Application is simple at 
a New application techniques. Information vital to production line speeds on all basic product 
ai every business. This handy reference book shows surfaces, curved or flat—on metal, glass, wood, 
deal how America’s leading products are Decal-marked china, plastics, leather, rubber, crinkle—even on 
ning by Meyercord—to save time labor, material . . . to poultry. Tells how and where leading manufac- 
Hot provide colorful brand recognition . . . permanent turers use Meyercord Decals, for lasting adhesion 
sion product identification with nameplates that se/// despite vibration, acid, fumes, hard use and wear. 
ele. 


“| Executives! 
COV: e 
WRITE FOR YOUR COPY TODAY! 


1€0 The new Meyercord ‘‘Mark-It'’ Manual on Decal Name- 
10g plates is available to all executives, FREE. No obligation. An 
invalvable handbook. To obtain your copy, simply write on ba 6. . 
Jour ousiness letterhead. Please send inquiries to Dept. 16-12. ee : ge pk 


render Member (ithagrapshic Technucal foundali 
SeMEYERCORDG. 


World's Largest Decal Manufacturer 
5323 W. LAKE ST O Donte al ale a CHICAGO 44, ILL 
















ADVERTISE e IDENTIFY *« DECORATE ¢ WITH MEYERCORD DECALS 
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is required to a moving part, 


laminated precious metal rings offer unusual operating char- 

acteristics at a real saving in cost over solid precious metal rings. 
Silver or Gold, or Platinum, or Palladium, oF their alloys, 

bonded to the required base metal, such as copper OF bronze 

alloys, make possible . - - 

Uniform contact resistance 

Low noise level 

Selected temper 

eve e Mechanical strength 


& 
% 
& 
& 
% 
* 
& 
& 
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Where electrical contact 


for essential wearing quality 


These rings are now being used in special electric motors, 


calculators, and computators, Radar, and fire control instru- 
and other electro mechanical devices. 


ments, potentiometers, 
endations to 


Our engineers will be pleased to make recomm 
meet your requirements. We would also be pleased to submit 


quotations to cover your specifications. 


E. 
el ial bP be poy weg Come ANY 
NEV OR 7 ttleb 
NEW YORK OFFICE 30 CHURCH ST. © CHIC a pe a onnusetts 
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What Price ‘Streamlined 
Beauty”? 


To the Editor: 


ar — functional’ nowa- 
-. . pposec to declare that. the 
mi sO described is made for per 
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NORGREN 
LUBRICATORS 


Protect 


The dual protection offered by NORGREN 
LUBRICATORS make them an ideal solu- 
tion to any intricate problem of lubricating 
air actuated cylinders and other devices. 
NORGREN LUBRICATORS are fully 
automatic and completely adjustable to inject your desired amount 
of lubricant directly into the lines air-powering and air-lubricat- 
ing drills, tapping machines, high speed spindles, chucks, tools 
and cylinders. Injected thus, the oil becomes oil fog, air borne, 
which leaves a protecting deposit of lubricant. Surefire protection 
when its running—a lasting guard against rust and corrosion 
when it’s idle. 
If you’re searching to cut the cost of lubricants, remember, 
NORGREN LUBRICATORS will save you 75%! 
Write for complete information. C. A. Norgren Company, 
222 Santa Fe Drive, Denver 9, Colorado. 
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This is how STROM BALLS are born 





A heading machine cutting sections from heated 
steel rods and compressing them in a die o 
fo a rough spherical shape. 

The steel is carefully chosen and inspected, even before it gets to the 
heading machine. After being “born” here, balls are carefully “brought 
up,” through a long series of grinding and lapping operations, to the 
unbelievably high standards of finish, sphericity and precision which have 
made Strom Metal Balls the standard of Industry. Strom Steel Ball Co., 
1850 South 54th Avenue, Cicero 50, Illinois. 


{rot] BALLS 5) Serve Industry 


Largest Independent and Exclusive Metal Ball Manufacturer 
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FLEXIBLE SHAFTS 


Wherever power drives or remote control are re- 
quired, you can depend upon us to produce the 
Flexible Shafts that will meet the exact specifica- 
tions. We have years of experience in manufactur- 
ing flexible shafting for all types of industry. If we 
do not have what you require in stock, we can 
make shafts to your specifications. Our engineers 
will be glad to work out your problems without 


ea obligation. ) 
AIRCRAFT 
7 


























Many new uses for flexible shafts that carry power around any corner have been 

developed by our engineers ... in machine shops, electronic, automotive, aircraft, 
in all industries where power drives or remote control are 
required. Write for Manual P. E. 





‘cL 
“o> 


F. W. STEWART MFG. CORPORATION 








4311-13 RAVENSWOOD AVE. | Ley-N cl ome k am | 
WEST COAST BRANCH: 431 Venice Blvd.; Los Angeles 15, Cal. 





aggravation and an incitement to the 
use of unprintable language. 

The vogue for carrying the sides of 
the car out even with the mudguards 
hasn’t made parking lots any more 
convenient. It used to be possible 
when cars were close together to swing 
the door of your car the width of the 
two runboards so that you could 
squeeze in. Now a safe breaker 
couldn't get in one of the new cars 
when left close to another. A prac. 
tical scheme for preventing some one 
from driving up inches from your car 
when you are in the movies or a res- 
taurant does not immediately present 
itself, 

The acrobatics required to wiggle 
across the wide front seat, and under 
the low roof of the new cars make 
drivers more prone to get out of the 
left hand door; and step out into the 
traffic, a procedure safety experts don't 
exactly approve of. Whose heart has 
not jumped up in his throat when the 
left hand door of a parked car has 
swung open practically in his face 
when he was threading a tortuous pas- 
sage through congested traffic? 

If car doors get much lower, they 
will be accessible to Dachshunds only. 
Nowadays if you wear a hat most 
likely the door lintel will knock it 
off. If you don’t, you run the chance 
of being brained. Having negotiated 
the entrance to the car, you reach out 
to close the door only to find that it 
is aground on the curb or mired in 


the nearby terrain. If the passion for 


reducing the height of cars continue 
you will have to ride bellywhopper and 
steer with a bar across the front like 
a Flexible Flyer. There are now cars 
that don’t permit a person who sits 
erect 'to wear a hat when in the back 
seat. 

The scant head-room in the back 
seat is frequently aggravated by the 
“streamlining” of the car; and 1s bi 
one of the sacrifices to comfort anc 
safety made in the name of that fad 
Some years ago a prominent motor cat 
manufacturer was quoted to the effec: 
that contemporary car bodies wert 
built in the tradition of the old coach 
makers and were therefore affected and 
antiquated. At this time a great deal 
had been said in popular publications 
about the fairing of airplanes, so what 
could make a motor car more “func 
tional” and modern than to fair of 
streamline its body? Some of the eatl} 
streamlined models were slightly ridic- 
ulous, like one car with a long slop: 
ping back with the spare tire mounted 
on it, certain to break up any stream 
line flow that might develop. 

One of the first modifications of the 
body to satisfy the streamliners wa 
to slope and then divide the wind: 
shield. Sloping the windshield dot 
not have any appreciable effect on the 
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Responsibility, as we see it, is a sort of industrial conscience. It dictates 
product and plant improvement. It insists on kept promises. It pre- 
scribes consistent, beneficial policy. 

In these straightforward ways, responsibility has built our business 
and guided it through fifty years of growth. It has become integrated 
into everything we produce. It is yours, an intangible yet very real 


benefit, with every purchase of our wares or services. 


er 

. (4 

ee 
iin Machine Shop and Die-Making Facilities 
p Sat Four Large Fabricating Plants 


* 
* 
@ Spacious Aluminum Rolling Mills 
@ Wide Range of Stamping Presses 
@ Heat-Treating Equipment 
@ Gas and Electric Welding 
a 
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ALSO MAKERS -_ 


MIRRO 


The Finest Aluminum 
Cooking Utensils 


Complete Finishing Equipment 
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RE-SOLVES 
DESIGN and 
FABRICATION 
PROBLEMS 





! 
IM Pitan 
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Complete facilities for sheet metal working and spinning of all 
metals — including stainless steel — are available at Teiner. Blanks 


ranging in diameter from up to 16 feet to the size of a thimble may 
be spun to meet tolerances formerly limited to other methods. Designs 
regularly in production at Teiner include stainless steel shrouds, aluminum 
reflectors, metal hemispheres, guards, baffles, parabolic shapes, flanged 
and dished heads. Estimates prepared promptly from your samples 
or drawings — consult Teiner and save time and money. 


ROLAND TEINER COMPANY, 


134 Tremont Street Everett 49, Mass. - 
Products 


INC. 
EVerett 7-7800 


Engineered and Manufactured 








Spur—bevel—spiral—zerol—worms 
z.. and worm gears—racks—sprockets. 
W| All are precision cut on up-to-the- 
minute equipment exactly to your 
specifications. Prompt quotation upon 
receipt of ‘your sample or blueprint. 


E. B. SEWALL MANUFACTURING CO. 


696 Glendale St. St. Paul 4, Minn. 
























184 Propuct ENGINEERING — DECEMBER 


light transmitted through it when clean 
but as soon as it gets a little bit dirty 
it becomes less efficient than the nearly 
vertical one. However, it does allow 
more of the hot noonday sun to shine 
on your lap. 

Some windshields are so much 
sloped that in a heavy rain the water 
is forced up the windshield making 
the windshield wiper ineffective. Slop- 
ing windshields and back windows in. 
crease the problem of keeping these 
areas free from snow. In some of the 
cars the back window is little more 
than a skylight. 

Windshields and back windows on 
a slant make it tough on the drivers 
of other cars since they can reflect at 
least twenty-five percent of the direct 
sunlight into the eyes of a driver of 
a closed car on a bright summer day 
and can cause a defect of vision that 
persists for a period depending on the 
individual. It used to be that when 
bothered by glare from the rear win- 
dow of a car, a driver could move to 
one side or the other of his lane and 
avoid the nuisance; but the ever re- 
sourceful car designers took care of 
that. They rounded the glass at the 
rear window so no matter what you 
do, you have a bright bar of light 
dancing in front of you. 

Sloping the windshield and round 
ing its corners has increased the siz 
of the blind spot made by the left- 
hand front corner post of the body. 
It can mask dangerously a car coming 
from your left and close. The old cars 
may have been antiques by comparison, 
but you could see something of the 
scenery as you went by. 

Last winter around New York was, 
to resort to the vernacular, a hum- 
dinget, and what made going worse 
was the car without skid chains. True 
a lot of people thought that they 
would never need them, and lots were 
discouraged from applying these = 
to traction by the neat little paddle 
boxes built around the rear wheels of 
their cars. In addition to making 
chain application difficult, if not im 
possible, these rear wheel covers make 
it difficult to get an idea of the con- 
dition of one’s rear tires. 

Another effect of streamlining is to 
make the engine much more inacces- 
sible. Local garages have reported an 
increase in burns because of the fe: 
sulting awkward construction. It 
would also seem natural for the qual: 
ity of engine work to suffer as the 
mechanics’ difficulties increase. 

Headlights are handy things to have 
on a car, particularly at might, and 
a lot of states are so unreasonable 4s 
to expect you to have two in good 
working order. With this in mind the 
car designers placed the headlig!its 1 
about the most vulnerable spot they 
could think of, the front corners 0! 
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WHAT IS THE PRACTICAL WAY 
TO MAKE THIS STEEL 
TERMINAL IN QUANTITY? 


Here’s why one design engineer 
selected cold heading: 


Fewer Operations and Close Tolerances. The part illus- 
trated is entirely cold-formed. No machining is involved. 
Note that the cup-shaped shell is formed in heading and 
is not drawn to shape on a press from a flattened flange. 
Tolerances are closely held. 


Fast Production. A cold header is a high speed, mass pro- 
duction machine adapted to long runs at great savings. 


Increased Strength. Cold working of the steel increased 
its strength, as it does almost any metal. 


Lower Tool Costs. The tool cost for making this part was 
substantially lower than for any other possible method. 


Uniform High Quality. Since heading is a cold working 
process, it reveals such imperfections in raw materials 
as seams, cracks, inclusions. The raw material must be 
perfect, insuring a sound finished product. 


SCOVILL EXPERIENCE OPENS 

NEW POSSIBILITIES IN COLD HEADING 

The steel terminal described above indicates the broad 
range of today’s possibilities in the cold heading of many 
types of fasteners or component parts. 


Today Scovill can meet the needs of design engineers 
with cold heading in a range of applications far beyond 
the “bolt and screw” limitations of a decade ago. 
Scovill’s specialized experience, accumulated over 50 
years, enables our men to do things with a cold heading 
machine that others would shrink from attempting. So 
consider the advantages and economies of Scovill cold 
heading for any large-run item. 


We will be glad to work out your require- 
ments with you. There is a Scovill Industrial 
Fastener Sales representative near you. Send, 
now, for “A Guide to the Profitable Use of 
Cold Heading.” No obligation. 





Special Cold Headed Parts * Phillips Recessed Head Screws 
Clutch Recessed Head Screws * Washer Screw Assemblies 
(Sems) * Tapping Screws * Standard Machine Screws 


Detroit, 6460 Kercheval Avenue 
Syracuse, Syracuse-Kemper Insurance Building 
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First Stage 

















Final Stage 


Flat Sides for 
N Wrench 
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“Street a ‘Los Angeles, 2627 South Soto Street 
Cleveland, Terminal Tower Building —* San Franciseo, 434 Brannan Street 





you need 
Radio Parts... 





in quantities. 
suitable to Volume 

Production...it may 
pay youto call upon 


the Design 





jf Engineers of 
United-Carr and its 
subsidiaries. They 


have helped many 





anufacturers 
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| the car. 


How many cars have you | 


| seen with the left hand light flaunting | 








a sightless socket without even a black | 
patch to conceal its raw injury? 

In fact, the whole car has become 
most vulnerable since the fenders and 
body have merged. From front to 
back the side of the car is unprotected. 
The bodies of the old, he ae 
automobiles were protected front and 
back by a bumper that could absorb 
some of the shock imposed on it be- | 
cause it was fastened to the chassis by 
steel. On each side was a stout running 
board flanked by fenders none of 
which were too expensive to replace. 
The head lights were set back from the 
front bumper and inboard from the 
fenders, so that these sources of illu- 
mination had a chance for survival. 

With the new style cars a slight 
injury to the runningboard can jam a 
door, and be very expensive to repair. 
The height that the runningboard 
from the ground makes damage from 
rocks and curbs more likely than with 
the older, higher ones. Damage of 
this sort has even been caused by the 
frozen ridges left by snow plows. Of 
course, there are many country roads 
that are not navigable by these modern 
vehicles. 

A minor, but silly result of stream- 
lined styling is the door construction 
on a number of two-door sedans. The 
rear door post slants forward above 
the window line. This leaves the rear 
edge of the door glass unsupported 
when the window is lowered the least 
bit, and also presents a nice target for 
your head when you try to get in the 
back seat. 

Of course, whether you like the ap- 
pearance of the new streamlined cars 
or not is a matter of taste, but the fact 
that a slight bump can cost a lot to 
repair is a different matter, because 
taste doesn’t enter into anybody’s dis- 
like of repair bills. All this is re- 
flected in the cost of car insurance, so 
if your premiums increase by leaps 
and bounds don’t get your agent on 
the phone and try to remove his ear 
by remote control; just address your 
remarks to those anonymous gentry in 
the vicinity of Detroit who dream up 
the fashions that we must accept in 
motor vehicles—-GEORGE CAWLEY. 


Spring Formulas 
To the Editor: 


The article by Mr. A. Bodenschatz | 


entitled ‘Formulas for Spring Re- 
design” published in the April issue 
of PrRopucT ENGINEERING is interest- 
ing from a purely mathematical point 
of view, but certain caution should be 
taken when the formulas are used in 
actual practice. 

In the fundamental stress-deflection 
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The RIGHT pencil for the RIGHT job 
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the Wagner Fractional Horsepower Motor 


If you manufacture, install, or service compressors, stokers, deep 
freeze units, pumps, or any of a hundred different motor-driven 
appliances—you have a special interest in dependable fractional 
horsepower motors. 


Wagner Fractional Horsepower Motors are the first choice of 
many manufacturers of small machines and appliances. Millions 
of these small-sized, low-priced motors have been in use for years, 
giving troublefree performance and building customer satisfaction. 
Take a tip from these manufacturers and reduce service calls due 
to motor failure by choosing Wagner Motors. More than fifty-five 
years of motor building experience stands behind every motor 
bearing the Wagner name. 
Many types and sizes of Wagner Frac- 
Twenty-nine branch offices, located in principal cities, are ready tional Horsepower Motors are now 
to assist you, without obligation, whenever you have a motor available from stock. 
problem. Write for Bulletin MU-185 for information on the com- 
plete line of Wagner Quality Motors. 


Wagner Electric Corporation 


6406 PLYMOUTH AVENUE, ST. LOUIS 14, MO., U. S. A. 


ss Consult Wagner Engineers on all Electric Motor Problems 


. Coser a) See — —— 
© : : 
SHO™ 


e ELECTRIC MOTORS + TRANSFORMERS + INDUSTRIAL BRAKES »- AUTOMOTIVE PRODUCTS - 
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MARTIN-HUBBARD CORPORATION 


Engineering Consultants 


Computers — Servomechanisms 
Instrumentation for Nuclear Research 
Applied ultrasonic research and development 


Design and construction of scientific instruments 
to your performance specifications 


Complete engineering of original or unique electrical 
and mechanical devices and machinery 


Technical reports 


11 BEACON STREET 
BOSTON 8, MASSACHUSETTS, U. S. A. 
Telephone: CApitol 7-6990 Cable Address ““MARHUB-Boston” 
















Edison Model 501 

Thermal Relay 
PROTECTS Electronic 
Tube Cathodes 









Delays application of plate 
voltage. Timing varies with 
line voltage, as does cath- 
ode heating time. 
Sealed-in-Glass 
Hermetic sealing excludes dust and cor- 
rosion. Arc-quenching atmosphere mini- 
mizes contact pitting or transfer. Contacts 
actuated silently and positively by an elec- 
tric heater. Insensitive to transients or mo- 
mentary power interruptions. Operates in 
any position. A simple, inexpensive relay 
for continuous operation. 
GENERAL SPECIFICATIONS 


Delay: Ambient Range: 
to 5 min. 60° C to 460° C 
Pre t as required 
Contacts: : Size: 
SP normally open or 114” dia.; 312” high, 


seated. 


contact Rating: Weight: 
» 50 volts 6 08 Ib. to 0.14 Ib. 
at Dt 
Heater: Mounting : 
5 itts. 115 volts max. Std. Octal or 4-prong 
AC m tube base 











Write for Publication No. 3007 
216 Lakeside Avenue » West Orange, New Jersey 


INSTRUMENT DIVISION 


THOMAS A. EDISON, Incorporated 











LevOUr PLUID 


a 


Layout gn 
Fiuid of 


Cay 


Send for Your 


FREE Sample 


For Machinists, Toolmakers, Die- 
makers, Model Makers, Template 
Makers and Layout Men—also for 
general machine shop and toolroom 
use on tools, dies, jigs and fixtures 
and machine surfaces, this Layout 
Fluid has a considerable advantage 
over the old copper sulphate method. 

With the use of this Layout Fluid, 
you simply wipe the surface clean 
and brush it on. It dries instantly. 





Send for your free sample of this 
Combination Brush-in-can. Please 
use your letterhead. 


DAYTON ROGERS MFG. CO. 


Minneapolis 7, Minnesota 
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formulas, the well-known correctig 
factors have not been introduced, [¢ 
the ratio of external diameter of th: 
spring D to the diameter of spring 


wire d be 
D 
d , 
the stress correction factor be 


25 


_ 4. 


0.615 
;: 


ee c—1”’ 


and the deflection correction factor be 


It is necessary to introduce both factors 
into the derivative of K. 
Further, the solid height of the 
spring also comprises a number of in. 
active coils, depending upon the num. 
ber of active coils. For checking stress, 
factors of structural safety and actual 
strength of spring material in torsion 
should be considered. 
I do not recommend the use of a 
fictive mean diameter of the spring, 
preferring to operate with the actual 
external diameter. To me, graphical 
methods provide spring designers with 
a simpler means for solving compli- 
cated problems.—VICTOR TATARINOY, 
Consulting Engineer, 


Pilsen, Caachi slovakia. 
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Nylon-Coated Wire Rope 


To the Editor: 

The Highlights Section of the Aug: 
ust PRopucT ENGINEERING contains 
a short item about Nylon-Coated Wire 
Rope. We are very much interested 
in such a product and would like to 
have’ you advise us whom we might 
contact for further information about 
this development. 


> 
> 


usive sta 
Ailautelals 


—R. S. MILLER, 
Hydra-Line Div, 
Hydraulic Engineer, 
Johnston Ent er prises 
Ed.—The nylon- -coated wire rope was 
developed and is being manuf actured 
by Rochester Ropes Inc., Culpepper, 
Virginia. They designate this a 
by the tradename “Wirelon”. 


. 7 : Electric Mot 

An Expensive Conversion 
To the Editor: G: 
The old question concerning the ett Bearin 


desirability of adopting the metric 
system is much like the bad coin tha 


turns up now and then. && 
from = 





We have read the abstracts 

“British, American and Metric ‘ —— 
Curtis L. Bates, appearing in the Sep : 
tember issue of PRopucT EN«INEER gi: 
ING, and suppose that it is in vitable i 
that some individual will make a nut in 
sance of himself, like the bad coin, by Magnet 
-y ENGINEERING — Decemsre. 194 
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ye oo Special machine double-checks 
rf o% starting switch. 
ee Run-in proving ground... automatic 
ee. high-voltage ground test. 





along the line, inspectors 
ecision-check motor parts. 





Completed motor is tested 
under peak load conditions. 


usive stator tester checks 


eo J &H Motors are available 
formance of windings. 


in split-phase (illustrated) 
and capacitor-start models | 








Better electric motors 
through 


JACK & HEINTZ 
saicnoon — Tl Matin POWOV ofthe J &H Motor mn =e 


is no accident . . . it is the result of specialized 
BACKED BY (etme 


engineering skill, mass-precision “know-how” 
and uncompromising tests. Each part is first 
checked thoroughly to highest standards. . . 
then the completed motor passes a series of 


Rettigerction gruelling performance tests with improved and exclusive scientific instruments. 
Compressors 


Extra care like this pays off, as evidenced by the time-proven perforr c > 
xtra pay ; enced by proven performance of more sn sierters 


than a million J & H Motors powering all types of appliances and machinery. 2 


Aircraft Inverters 


Magnetos Aircraft 
Generators 


ll Write for full information on the J & H Motor to fit your needs. ; 


ACK & HEINTZ Ji PRECISION INDUSTRIES, INC., Cleveland 1, Ohio 
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LAMINUM shims are laminated shim 
brass or steel built into a “‘solid’’, unit 
structure by an exclusive process. 





Simply p-e-e-l for your adjustments. No 
machining, filing or grinding required 
for accurate factory assembly or service 
adjustments. 





=| 


The remaining ‘‘solid'’ shim is always 
uniform in gauge, with a hard surface 
-.. Clean and smooth as glass. 


co ~~ > O11 — GH 


THESE 8 WAYS 
WITH LAMINUM SHIMS! 


Assembly time reduced up to 30%. 
No precision machining, grinding, 


filing, miking. 


All adjustments made at the job by 
peeling laminations. No standby 
lathe. 


No fumbling and counting loose, 
paper-thin wafers. 


Less compressible than ordinary 
one-piece or stacked shims. 


Cut to your exact specifications. 


Less than 1% rejects over the years. 


Can be fitted with babbitted lugs 


to prevent oil and pressure loss. 


No new skill required for use. 


Your customer recognizes the plus 
value of less “down time” for main- 


tenance and adjustment. 


Send today for chart illustrating 46 money-saving, time-saving 
applications, detailed specifications, sample of LAMINUM. 





PRECISION STAMPINGS 
in any quantity 


Let us quote on your difficult 
stamping jobs. Our experi- 
ence, tools and presses are 
geared for close tolerance 
production. 














SHIM STOCK 
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lar 


“7V LAMINUM (Reg. U. S. Pat. Off.) shims are solidly 
bonded laminations of .002 or .003 inch precision 
gauge brass or steel with a microscopic layer of 
metallic binder. Cut to your exact specifications. 


[AMINU. 


a 
ADJUSTMENT 


LAMINATED SHIM COMPANY, Inc. 


1412 Union Street 






THE SOLID SHIM THAT 


Glenbrook, Conn. 


Cc 
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STAMPINGS AN-COR-LOX NUTS 
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attempting again and again to scll the 
metric system to the’ American public 

Because of the importance and fy 
reaching economic bearings of chang. 
ing to the metric system, it would 
meet strong opposition from industn 
just as it always has in the past 

A bill to make the metric system 
compulsory in the United States after 
January 1, 1901, was introduced jp 
the House of Representatives March 
16, 1896, and was reported favorably 
by the Committee on Coinage, Weights 
and Measures, but it did not come to 
vote on the floor and died a natural 
death from inattention. Similar bills 
were introduced since but met the 
same fate. 

The American Society of Mechanical 
Engineers has gone on record as op- 
posing compulsory adoption of the 
metric system after making an exten. 
sive survey on the subject in 1903. In 
testimony concerning the Britten Bill 
in 1926, John R. Leighty of the South. 
ern Railway estimated that the initial 
cost of such changes to the railways 
would be $333,000,000 and $80,000,- 
000 per annum for many years to 
follow. It has been estimated that as 
much as $1,500,000,000 would be te. 
quired to change from the English 
system to the metric system. 

In view of the recrudescence of pro- 
metric propaganda, two interesting and 
worthwhile books are recommended 
for a clearer understanding of the 
problem, “System of Weights and 
Measures” by Walter Renton Ingalls 
and the National Industrial Confer- 
ence Board’s Report Number 42 en- 
titled “The Metric Versus the English 
System of Weights and Measures”. 

To, sum it up, as aptly expressed by 
Mr. Walter Renton Ingalls, President 
of the American Institute of Weights 
and Measures, “A century ago, when 
our records were relatively few, that 
might have been done here, as it was 
done in other countries, but the pass- 
age of every year laces us more inex- 
tricably and more irrevocably with the 
past”’. GEORGE E. ROWBOTHAM 

Standards Engineet 


American Coach & Body € 


Metal Finishing Handbook 
To the Editor: 


In checking over the review given 


our annual Metal Finishing Guidebook 
and Directory by various publications 
I note in reading the one which 4p- 
peared in your March 1948 issue that 
the price of the book is given as $150. 

We would certainly like to get this 


much for it, but the only charge 
$1.50. This review certainly m t have 
killed any possible orders whic! might 
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The AMP-O-MATIC Wire Terminator is 
now LOANED WITHOUT COST on a one 
year renewable basis—to purchasers of 
100,000 AMP Auto-Crimp Terminals of 
one kind. 


You have a wide choice of AMP Auto-Crimp 
Solderless Terminals— pre-insulated, non-insu- 
lated, insulation support, and insulation piercing 
types—ranging in price from $2.50 per thou- 
sand to $17.14 per thousand. 


Since the AMP-O-MATIC Wire Terminator in- 
stalls terminals automatically, the cost of in- 
stalling them is brought down to the irreduci- 
ble minimum. 


Do not hesitate to have your wiring program 
analyzed in terms of this AMP high speed auto- 
matic tooling. Actual cost reductions are signifi- 
cant. 


Phone, wire, write, or clip the coupon below 
for complete literature, terminal types avail- 
able, and data sheet. 





(1323 N. 4th STREET « HARRISBURG, PA. 


| AIRCRAFT-MARINE PRODUCTS INC. 


pur THis ENN 


AUTOMATIC 


WIRE TERMINATOR 
TO WORK IN YOUR PLANT 


WITHOUT COsT! 


wn 





Gentlemen: Send me complete information on the 


AMP-O-MATIC Wire Terminator [_] 
Have the nearest AMP representative call [_] 


4AME 





COMPANY 





ADDRESS 
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Utilizing a continuous strip of solderless ter- 


minals and a completely automatic crimping 
cycle, the AMP-O-MATIC (pneumatic) Wire 
Terminator enables the average operator, 
without special operating skill, to achieve 
production speeds of 2000 or more fin- 
ished connections per hour. Every connec- 
tion is completely uniform. 


The Only, Obligation 


is ours—to show you how the AMP- 
O-MATIC will lower the installed 
cost of your wired connections. The 
first step is to mail this coupon. 
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have resulted. In a few weeks we wil] 
send you a copy of the 1948 edition to 
be reviewed. —-PALMER H. LANG! ON, 
Assistant Publ; her, 

Finishing om, Inc., 

New York 18, y. 

Ed.—Our sincerest apologies for this 
error in proof reading. Thanks for call. 
ing it to our attention. 


Aluminum Boat 
To the Editor: 


In the July 1948 issue of your mag. 
azine, we noted under “Highlights” an 
article which mentioned that an alv- 
minum boat hull has been <“e in 
one piece, 12 feet in length. We 
very interested in such an ioneiinn a as 
this and would be extremely grateful 
if you could afford us with more de. 
tailed information as to the nn 
performing the ie, address, etc 

—PETER P. WHALEN, 

Sales Promotion, 

Permanente Products Co 

Oakland 12. Calif 

Ed.—The aluminum boat hulls are 
made by a competitor of yours, The 
Reynolds Metals Co., Louisville. Ky. 


Sponge Rubber 
To the Editor: 


I want to congratulate you on the 
new section in PRODUCT ENGINEERING 
called “Highlights.” It should prove 
to be a very interesting feature. 

On page 5 you had an item about 
new sponge rubber. Will you please 
give me any further details you have 
on this. —L. B. BENHAM, 

Porter-Cable Machine Co., 

Syracuse, N. Y. 

Ed.—Drop a line to the Common- 
wealth Engineering Co., Dayton, Ohio. 


Cylinder Wall Coating 


To the Editor: 


I would appreciate learning where 
to obtain the cylinder wall protective 
coating mentioned on page 106 ot 
the June PRopuCT ENGINEERING. 

—F. G. BROEFKER, 
Mechanical Dept., 
Braden Copper Co. 


Rancagua, ‘ hile 


Ed. — Write to the 
Chrysler Corp., 


Dodge Dvv., 
Detroit, Mich. 


Non-Destructive Testing 
To the Editor: 


Please send me further information 
on the non-destructive testing for 
fatigue damage mentioned in your 
“Highlights” section, page 7, o! the 
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ROTO -FLEX 
SHAFT SEAL 


ADVANCED DESIGN. . . Key to the de- 
velopment of Gits Bros. new ROTO- 
FLEX SHAFT SEAL. And back of this 
development lies the detailed research 
and experience gained by Gits Engi- 
neers over many years of designing 
and manufacturing high speed shaft 
seals. 


The advanced design features of the Gits Roto-Flex 
Shaft Seal include: 

1. No loose parts—permanently assembled Seal 
Nose. 
Positive built-in flexibility. 
Torque washer that relieves diaphragm strain. 
Balanced design—Minimum spring pressure. 
Machine-lapped seal surfaces. 
Easy installation due to extreme construction 
simplicity. 


ao Mm bh W DY 


AVAILABLE SINGLE OR DOUBLE. The single Gits Roto- 
Flex Shaft Seal is employed where liquid to be sealed 
can act as a lubritant or coolant, and the double is for 
those applications where additional liquid must be 
supplied to the seal chamber for lubricating or cooling 
purposes, 


The need for the Gits Roto-Flex Shaft Seal is un- 
limited and UNTIL NOW not fully answered. For 
proper recommendations on your seal problem, send a 
dimensioned drawing, showing where the seal is to 


Visit Us—Booth 560 
at the Power Show, N.Y. 
Nov. 29 to Dec. 4 


THE 


LARGEST SELECTION OF 
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LUBRICATING 















be applied, for immediate and careful attention by Gits 
Bros. Engineers. Also include such operating data as: 

1. Shaft R.P.M. and direction. 

2. Liquid or gas being sealed. 

3. Temperature range. 

4. Pressure range. 
and any special details related to design or assembly. 
On any shaft sealing problem—as on any lubricating 
problem— it will pay you to consult with Gits Bros... . 
Friction-Fighting Headquarters'’ for over 40 years. 


1838 South Kilbourn Avenue, Chicago 23, Illinois 
Exclusive Manufacturers of 

}\\ Lubricating Devices jor over 40 Years 

WRITE TODAY for new literature which graphic- 

-. ally describes the new Gits Roto-Flex Shaft Seal. 


ee Engineering data and many helpful suggestions in- 
> —-_ cluded. It’s Free! 
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August, 1948 issue of PRopucr Ey. 
GINEERING. —J. E. Ryay, 
General Electric Co, 
Schenectady, N.Y, 
Ed.—Full information can be found ip 
Preprint No. 30 of a paper presented 
by J. B. Duke before the June 194g 
meeting of the American Society for 
Testing Materials. 
Preprints are available from Soci 
headquarters: 1916 Race St., Phila. 
delphia 3, Pa. 


International Ore Bridge 
To the Editor: 


My eye was caught by- the third 
paragraph, right hand column, on page 
7 in the Highlights section of your 
August issue. You mentioned a 575 
foot, 15-ton ore bridge of riveted and 
arc welded construction that was de. 
scribed as having been built in Eng- 
land. I am sure that your readers will 
be interested in knowing that the de- 
scription of this bridge exactly fits a 
bridge built last year by an American 
firm, the Dravo Corporation of Pitts. 
burgh, Pennsylvania, for use in the 
i. 3. A. —GEORGE MERRILL, 

Pittsburgh, Pa. 


Stress Analysis Studies 
To the Editor: 

I am sorry that no mention of Stress- 
coat was made in Part II of my article 
entitled “What Kind of Information 
Does Brittle Coating Give?’ as it ap- 
peared in the July issue of Propuct 
ENGINEERING. This coating material, 
manufactured by the Magnaflux Corp. 
was used in all my stress tests. 


—A,. J. DURELUL, 

Research Engineer, 

Armour Research Foundation 

Ed.—We are glad to bring this to the 
attention of our readers. 


Plastic Nipples 
To the Editor: 


In the June issue of your very valu- 
able and informative journal PRODUCT 
ENGINEERING we observe on page 104, 
it is possible to obtain laminated 
phenolic nipples in varying diameters 
and lengths. We should be glad 1f you 
would ask any manufacturer o! these 
items to send us a range of amples 
together with technical details 

—A, C. R. GREENE, 

Dai mouth; 

Devon, Englans. 

Ed.—Write to the Adlet Mig. ©» 
Cleveland 11, Ohio. 
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{hove) New 5,000,000 Ib. machine at left. At right is a 600,000 Ib. Baldwin machine 


ve 


The largest universal testing 
machine in the world, built to 
Navy specifications by Baldwin, 
isnow at work in the Aeronautical 
Structures Laboratory at the Phila- 
lelphia Naval Base. It is capable 
f applying loads of 5,000,000 
pounds in tension and compres- 


sion, ON specimens up to ten feet 
wide and thirty feet long. Flexture 
loads may be applied to structures 
up to 50 feet long. 


Initial assignment of the new 
is in the field of aircraft 
development. Full-sized simu- 
lated aircraft structural members 


machin 


and assemblies of aluminum and 
magnesium will be tested. The 
aim 1s to achieve the optimum in 
shape, weight and strength and 
also to develop factors to take 
care of ‘size effect,”’ thus permit- 
tng More trustworthy projection 
of tesi-specimen results, and 


sonnei 





a i 


making model testing a more 
accurate basis for design. 

Engineers today are increas- 
ingly reluctant to assume direct 
correlations between tests of small 
specimens and performance of 
large sections or structures, and 
are demanding verifying evidence 
—which can only be provided by 
large capacity machines. To meet 
this requirement, Baldwin has 
built and installed eight other 
universal testing machines, with 
capacities of 1,000,000 to 4,000, 
000 pounds. The effectiveness of 
these new tools has been magni- 
fied many times through use of 
the Baldwin SR-4* strain gage, 
which accurately reports the stress 
pattern in the part under study. 

If full-scale testing has become 
an essential in your business, 
Baldwin will be glad to discuss 
your problem with you. 


he Baldwin Locomotive Works, Philadelphia 42, Pa., U.S.A. 
fices: Boston, New York, Philadelphia, Houston, St. Louis, 
hicago, Cleveland, Pittsburgh, San Francisco, Seattle, Wash- 
gton. In Canada: Peacock Brothers, Ltd., Montreal, Quebec. 


*Trade } Registered U. S. Patent Office 
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Above) ‘Nerve 
center’ of the 
new testing 
machine. Large 
dials show load 


Right) Eccentric 
load test pro- 
duced only a frac- 
tion of allowable 
deflection. 


Below) An 8-in. 
test specimen it 
snapped under a 
4,200,000 Ib. 
load. 
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| the Dependable Metals 
BPyeass and Yo 


For richness of tone in centuries-old bells . . . for strength and endurance in 
industrial castings ... for beauty and permanence in architectural use . . . cast 
brass and bronze are top choice of leading designers everywhere. 
Those who mold the character of our modern buildings . . . architects, design- 
ers and decorators . . . know the desirable effects that can be achieved with the 
traditional metals. Engineers choose them for countless purposes where the 
important considerations are freedom from corrosion. great strength. and re- 
liability throughout long service. 
Specify brass and bronze castings . . . they are available NOW! 

The Brass and Bronze Ingot Institute (formerly Non-Ferrous 


Ingot Metal Institute) suggests your local foundry for help 
with all casting problems. 
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THE LIGHT WEIGHT muffin pan at the top is seamless. It's the “Muffin- 
aire,” and it’s made by United Aircraft Products, Inc., Dayton, this way: 
Mill coils of the proper alloy of Kaiser Aluminum are automatically 
fed into 50 ton presses. In one quick operation the aluminum is blanked 
to size, flanged, and stamped with trade name and patent numbers. 
At this point it is ready for the spinning of the cups. 


Like United Aircraft Products, Inc., you can lower 
fabricating costs with the proper alloy of Kaiser Alu- 
minum. 

You can save manufacturing steps and handling costs 
because of its consistent high quality and workabil- 
ity. You can cut scrap losses, too. And you can obtain 


For another dependable source... choose 
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COLD BLANKS are placed in these special spinning presses and finished 
pans are automatically ejected in from 6 to 9 seconds! In that brief 
period 12 uniform cups have been spun to make a muffin pan that's 
strong, rustproof, and an excellent heat conductor. By conventional 
methods it would have been necessary to draw each cup separately, 
then attach them individually to the pierced blank. 


a lasting, bright finish by merely buffing! 
You'll have a product that has eye-appeal, se//-appeal. 
Thatcan’'t rust, warp, chip,crack. That’s light, durable. 


For your most difficult fabricating problems, call ina 
Permanente engineer. He can help you select the right 
alloy of the versatile metal—Kaiser Aluminum! 
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product of Permanente Metals Corp. Paper int 
permit d 
teadily— 
SOLD BY PERMANENTE PRODUCTS COMPANY, KAISER BUILDING, OAKLAND 12, CALIFORNIA ... WITH OFFICES IN: 
Atlanta * Chicago * Cincinnati * Cleveland * Dallas * Detroit * Houston * Indianapolis * Kansas City * Los Angeles * Milwaukee EL 
Minneapolis * New York * Oakland + Philadelphia * Portland, Ore. * Salt Lake City * Seattle * Spokane * St. Louis * Wichita 7 


198 


Propuct ENcInEERING — Decemsre. 197 







b gc intermediates 4° good 2s oniginéls.and beter 


... specify this new photographic paper 
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sts more out of every drawing... 
fermediates or second originals? That’s work “made to Gives top quality at low cost... 
der” for Kodagraph Autopositive Paper. Silver-sensitized, Another thing you'll like about this new paper 
jtographic, it “steps up” contrast — prints to brilliant is the fact that it’s inexpensive to buy and use 
line density from originals of every type—from produces intermediates as good as originals— 
ww or old, weak-line drawings . . . from opaques, and better—at low cost. Then, too, it is extra-thin, 
ieprints, direct process evenly translucent, assur- 
ints. And it does all ing top-quality shop prints 
is directly — without at practical, uniformly 
e negative step! high printing speeds. 


Kodagraph Autopositive Paper 


shed 
brief 
hat's 
onal 
tely, 





Comparison convinces... Have your reproduction 
department or local blueprinter make shop prints both from 
a Kodagraph Autopositive Paper intermediate and from the 
original. Then compare . . . you'll see why it pays to specify 
Kodagraph Autopositive Paper. 










Mail coupon for FREE booklet 


Designed for modern drawing 
reproduction ... Kodagraph 
\utopositive Paper prints direct-to- 
Positive in: ordinary room light. Exposure 
on familiar blueprint or direct process 


Eastman Kodak Company 
Industrial Photographic Division 
Rochester 4, N. Y. 

equipment. or ina vacuum frame. 

Processin« is simple—photographic—without dark- 
om—without any time-consuming, detail-losing 
legative step. Finished Kodagraph Autopositive 
Paper intermediates are tough, long-lasting. They 
Permit dc!etions—take drawing board changes 


Please send me a copy of “The Big New Plus” 
—your booklet about Kodagraph Autbpositive Paper 

and the other papers in the Kodagraph line. I have 

0) direct process 0 blueprint (1) contact printing equipment. 





Name 














_ readily—l\-lp reduce redrafting time and expense. Department 7. ; 
C any id 
kee EASTMAN KODAK COMPANY lil id y 
Industrial Photographic Division en ; 
148 Rochester 4, N. Y. 
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“Kodak” is a trade-mark 
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for improved product performance anj 
appearance in Continental-Diamon{ 
high-strength plastics. Take Celoron, {o 
instance, used in the gear shown here 
This versatile material provides strength, 
resiliency, light weight, as well as mois! 
ture, heat, and corrosion resistance, 
Moreover, it is readily workable... cay 
be tapped, drilled, shaped, milled, and 
threaded with ease. 

And Celoron is but one of many C) 
materials that can help to add new ad. 
vantages to your product. Whatever your 
application, see Continental-Diamond 
first for recommendations that lead to 
higher product quality and appearance 


. . . lower fabrication costs. Your neares| 
What New Advantages C-D office has trained technicians with 


additional information that will interes 


Can You Add to Your Product? =~ St = ws oy tm 





You'll find unusual combinations of 
physical properties to meet your needs 





Another C-D Case of Improved Performance 


Making a huge,’ 2-foot timing gear for Diesel 
Locomotives always presents problems. The geat 
had to be strong enough to stand terrific strains 
— yet resilient enough to absorb shock. Dimen- 
sional stability, quiet performance, and easy 
machining were basic requirements. Ce/oron is 
proving its ability on applications like this, and 
a host of others where mechanical precision and 





= d operation a 

DIAMOND FIBRE-— Vulcanized Fibre ~ ruggec oper re needed. 
VULCOID— Resin Impregnated Fibre ay, 

| 4“—é , 
DILECTO— Laminated Thermosetting Plastic | n bette 

bos Yo gucing lp 
CELORON— Molded High-Strength Plastic : J Ur Pa in 10 lod, 
MICABOND— Bonded Mica Splittings rs rtn er hy 


DM-4-48 


Available in SHEETS e RODS « TUBES 





BRANCH OFFICES: NEW YORK 17 ¢ CLEVELAND 14 + CHICAGO 11 ¢ SPARTANBURG,S.C. + SALES OFFICES IN PRINCIPAL CITIES 
WEST COAST REPRESENTATIVE: MARWOOD LTD., SAN FRANCISCO 3 e IN CANADA: DIAMOND STATE FIBRE CO., OF CANADA, LTD., TORONTO & 


200 


7 
| poralionvendeil , a, FIBRE COMPANY 


F stablished 1894 .. Manufacturers of Laminated Plastics since 1911—-NEWARK 40 ¢ DELAWARE 
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THE STORY BEHIND 
ACCURACY TO SPARE 


The many products to which cold- 
drawn seamless tubing is now being ap- 
plied require accuracy from any num- 
yer of standpoints. For pointer tubing, 
the instrument manufacturer wants 
precise strength-to-weight ratio for bal- 
ance and to withstand striking a stop 
pin. For Bourdon gauges, shape, size, 
and metallurgical properties must be 
accurate for reliable indication of the 
sjightest pressure variations. The 
mechanical pencil manufacturer re- 
juires dimensional accuracy for perfect 
ft of component parts. The electronic 
yser seeks concentricity for coaxial con- 
juctors. How ever the tubing is used, 
all manufacturers usually 
‘haracteristic that must be 
bserved in tubing production. 

Accuracy Its fulfill- 
ment requires a production system in 
which supervisors fully understand the 
use to which each length of tubing will 
be put. Production men, in turn, 
instructed properly and must possess 
specialized skills to carry out such high 
standards. 


stress one 


carefully 


is no accident. 


must 


Tooling, for example, can be only the 
est. No makeshift practices can be 
tolerated. Moreover, these tools must 
checked frequently to make certain 
they are in perfect condition with dupli- 
sates ready if needed. 


The metallurgist’s position in main- 


taining accuracy is highly important. 
He must properly specify heat and load 
cycles for each anneal and take re- 
sponsibility for conformance of the 
finished material with the customer’s 
order. 


The chemist is also important in Pre- 
cision Tubing manufacture. His con- 
tribution of knowledge of lubrication 
and cleaning methods are vital to tool 
wear. Top accuracy 
tools change from the beginning to the 
end of a production run. If 
base lubricants are used, sulphur con- 
tent is vital. With water soluble lubri- 


is impossible if 


mineral 


cants, staining is a major problem. In 
either case, proper cleansing methods 
must be devised. 

Finally, the inspector must be skilled 
in the use of instruments. He must 
have at his disposal all specifications 
and be able to apply his instruments so 
that only tubing which meet specifica- 
tions released. 

Thus, it can be seen that Precision’s 
Produc'ion requires a combination of 
Many ‘ills. Each individual directly 
Mvolve| must possess years of know- 
how and the firm desire to do a good 
job. 2 ‘curacy to Spare must result 
from am work to spare in any 
Indust) 

(Advertisement) 
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PRECISION MADE FOR 
PRECISION PRODUCTS 


When you specify seamless tubing— whether it's 
for instrument pointers, Bourdon gauges, metal- 
shielded wire, mechanical pencils, or any one of 
a number of products—here, at Precision, 
accuracy is our watch-word. Inside diameter, 
outside diameter, wall thickness—all dimensions 
are held to close tolerances, often exceeding 
those specified. In this way the over-all accuracy 
you want in your finished products is consistently 
carried out in our part of their manufacture. 

Sizes of Precision Tubing cover a range of out- 
side diameters from 0.500” to 0.010”, with wall 
thicknesses down to 0.0015”. Available in alumi- 
num alloys, brass, copper, nickel, monel, or 
other non-ferrous alloys—each length of Preci- 
sion Tubing can be preformed to the shape you 
specify . . . ready on good delivery. 


When Precision Counts—Count on Precision 


PRECISION TUBE CO. 


Factory 


3824-26-28 TERRACE ST., PHILADELPHIA 
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“Here it is! The latest data 
on money-saving Boston- 
Nice line of ball bearings. 
Yours for the asking... just 
mail the coupon.” 











Boston-Nice ball bearings 
are available from 83 distributors. 
There’s one near you: 


AKRON, OHIO 

The Manufacturers Rubber 

o. 

ALBANY 1, N. Y. 

Sager-Spuck Supply Co., Inc. 
ALLENTOWN, PA. 

Wm. H. Taylor & Co., Inc. 
ATLANTA 3, GA. 

J. M. Tull Metal & Supply 

Co., Inc. 

BALTIMORE 2, MD. 

Carey Machinery & SupplyCo. 
BOSTON, MASS. 

Bearings Specialty Company 

Chandler & Farquhar Co., Inc. 
BRIDGEPORT, CONN. 

The Hawley Hardware Co. 
BROOKLYN, N. ¥. 

H. L. Dickie 
BUFFALO, N. Y. 


DALLAS, TEXAS 

Geo. J. Fix Company 
DAVENPORT, IOWA 

Standard Bearings Company 
DAYTON, OHIO 

The Klinger-Dills Company 
DENVER, COLO. 

Bearings Service & Supply Co. 

The Western Belting & Pack- 

ing Co. 

DES MOINES, IOWA 

Standard Bearings Company 
DETROIT, MICH. 

Detroit Ball Bearing Co. of 

Michigan 

The Charles A. Strelinger Co. 
EUGENE, ORE. 

Woodbury & Co. 
EVANSVILLE, IND. 

Bearings Service Co., Inc. 


LOUISVILLE, KY. 
Industrial Equipment Co. 
Kentucky Bearings Service, 


ne. 
MEMPHIS, TENN. 
Lewis Supply Co. 
MIAMI, FLA. 
General Equipment & 
Supply, Inc. 
MILWAUKEE, WIS. 
The Western Iron Stores Co. 
Wisconsin Bearing Company 
MINNEAPOLIS, MINN. 
R. C. Duncan Company 
Minnesota Bearing Company 
NEWARK, N. J. 
Squier, Schilling & Skiff, Inc. 
NEW ORLEANS, LA. 
Industrial Ball & Roller Bear- 





ing Co. 
McLellan A-C Supply Co. 
NEW YORK, N. Y. 

L. C. Biglow & Co., Inc. 

Boston Gear Works 

Frank Tracy, Inc. 
OAKLAND, CALIF. 

Bearing Specialty Company 

C. W. Marwedel 
PHILADELPHIA, PENNA. 

Bearings, Inc. 

Boston Gear Works 

Lindsay, Oberholzer & Co. 

Maddock & Company, Inc. 
PITTSBURGH, PENNA. 

Somers, Fitler & Todd Co. 
PORTLAND, ORE. 

Bearing Sales & Service, Inc. 

Woodbury & Co. 
PROVIDENCE, R. I. 

Machine Parts Corporation 
QUINCY, MASS. 

Boston Gear Works 
RICHMOND, IND. 

The Queen City Supply Co. 


Buffalo Bearings, Ine. 
Root, Neal & Company 
CANTON, OHIO 
The Manufacturers Rubber 
& Supply Co. 
CHARLOTTE, N. C. 
Matthews- Morse Sales Co. 
CHICAGO, ILL. 
Bearing Jobbers, Inc. 
Berry Bearing Company 
Boston Gear Works 
Chicago Pulley & Shafting Co. 
Power Transmission Equip» KANSAS CITY, MO. 
ment Co. Ellfeldt Machinery & Supply 
Ray M. Ring Company, Inc. Co. 
CINCINNATI, OHIO KNOXVILLE, TENN. 
The Queen City Supply Co. Hoyt N. Payne Co. 
CLEVELAND, OHIO LOS ANGELES, CALIF. 
Bearing Distributors, Inc. Andrews Hardware & Metal 
Boston Gear Works Co. 
The Mau-Sherwood Supply Bearing Sales Company 
°. Garrett Supply Company 
The Ohio Ball Bearing Co. Edward D. Maltby Co., Inc. 
J. A. Shomer Co. Pacific Bearings Company 


FRESNO, CALIF. 
Bearings Supply Co. 
HARTFORD, CONN. 
Silliter-Holden, Inc. 
INDIANAPOLIS, IND. 
Indiana Bearings, Inc. 
Indianapolis Belting & 
Supply Co. 
Vonnegut Hardware Co. 
JACKSONVILLE, FLA. 
The S. B. Hubbard Company 


“Now ready for Immediate Delivery. A 
new line of inexpensive “‘precision- 
type’ ball bearings in Inch Sizes. Solid 
inner and outer races with ball retainer. 
Here's a rugged bearing that will give 
excellent service and save you money 
at the same time. Designed for medium 
loads and speeds up to 3000 RPM. 
Available from stock!“ 


One of the world’s most complete lines 
83 distributors in major cities 


GEAR W 


Niel | 


EEO ee Position.............. 
EI ene a aR ne nen eee ee 
ESET Se ION: SO ka ee Tn ree 
I atic ci chased itinisiiclatsoits Zone....... State... 


BOSTON 


81 Hayward St., Quincy 71, Mass. 


RICHMOND, VA. 
Apex Machine Mfg. Co., Inc. 
ROCHESTER, N. Y. 
John M. Forster Company 
SACRAMENTO, CALIF. 
The Bearing House 
SALT LAKE CITY, UTAH 
Bearings Service & Supply Co. 
SAN FRANCISCO, CALIF, 
Bearing Engineering Co. 
. W. Marwedel 
SAN JOSE, CALIF. 
Masterson Bearing Co. 
SEATTLE, WASH. 
Bearing Sales & Service, Inc. 
Cragin and Company 
SIOUX CITY, IOWA 
Standard Bearings Company 
SPOKANE, WASH. 
Bearing & Rim Supply Co. 
SPRINGFIELD, MASS. 
Boston Gear Works 
ST. LOUIS, MO. 
Colcord-Wright Mchy. & 
Supply Co. 
ST. PAUL, MINN. 
R. C. Duncan Company 
SYRACUSE, N. Y. 
Syracuse Supply Co. 
TAMPA, FLA. 
Southern Pump & Supply, Inc. 
TOLEDO, OHIO 
The Ohio Belting & 
Transmission Co. 
TRENTON, N. J. 
Wiley-Hughes Supply Co. 
TULSA, OKLA. 
Allied Bearings Supply Co, 
WATERBURY, CONN. 
The White Supply Co. 
WILKES-BARRE, PENNA. 
Holmes Metallic Co. 
WINSTON-SALEM, N. C. 
Kester Machinery Co. 
WORCESTER, MASS. 
W. M. Steele Company, Ino. 





| | Get this new ball bearing data book plus special 
@ folder on the new Boston-Nice 3000” series. 
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‘Page for Wire— 
Especially Stainless’ 


Remember that the next 
time you are looking for 
a responsible source for 
stainless steel wire. Wire 
has always been the busi- 
ness of Pace. And PAGE 
has been working with 
stainless ever since its ear- 
liest development. 
Whatever problem you 
may have involving wire— 


Ge ™ Daye! 


Monessen, Pa., Atlanta, Chicago, Denver, 

¢o Detroit, Los Angeles, New York, Pittsburgh, 
Philadelphia, Portland, San Francisco, 

Bridgeport, Conn. 


PAGE STEEL AND WIRE DIVISION 
AMERICAN CHAIN & CABLE 


In Business for Your Safety 





Typica 
parts 
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Autom 
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Typical 
parts 
molded 
on Stokes 
FULLY 
Automatic 
Plastics 
Molding 
Presses 


HE term is often loosely used to de- 
scribe a machine with some auto- 
matic feature. It may be an Automatic 
Injection Press, an Automatic Screw 
Machine, or some operative or control 
device. Such expressions often lead to 
illusory hopes of savings. 

When Stokes says “Automatic Mold- 
ing Press” or “Fully Automatic Molding 
Press” the expression describes a Mold- 
ing Press so completely automatic as 
only to need material fed into the 
hopper and removed in processed form 
from the receiver. 

Stokes Automatic Molding Presses are 
truly and fully automatic, for they will 
run 24 hours a day with only one oper- 
ator for as many as a score of automatic 


presses. Even your night watchman can 
run a battery of these presses. 

Stokes makes many such presses, in 
many sizes, for the production of plastic 
parts (including threaded closures ) to 
save labor and material, reduce inven- 
tory, minimize rejects. 

Should you wish to consider auto- 
matic plastics molding, send samples or 
drawings to Stokes for production analy- 
sis and equipment recommendations. 
Before you invest, you will get the facts, 
backed by the experience of the only 


manufacturer of completely automatic 


plastics molding presses. 


F. J. Stokes Machine Co., 
5900 Tabor Rd., Phila. 20, Pa. 


Stokes makes Semi-Automatic and Automatic Molding Presses, Plunger Presses, 
Closure Presses, Preforming Presses, Industrial Tabletting and Powder Metal Presses, 
Vacuum and Special Processing equipment, Water Stills and Special Machinery. 


© 


Small Part for Hearing Aid 


Ce de ee 
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Precision Part for Harmonica Comb, 
accurate to .0005 in. between slots. 


Simple Part for Bottle Seal 
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Large 2-piece float automatically threaded during molding 
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NEED MORE “DRIVE” IN 
YOUR DESIGNS? 


re 


ie 
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Rex Heavy Chabelco 
-.- for heavy loads 


light Cha 
moderate 
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must op 
t is sub 
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e load: 
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TYPICAL REX CHABELCO APPLICATIONS 
Rex Chabelco Chains in this sugar mill deliver 
efficient service despite corrosive action of sugar 
juices and shock loads. 


Rex Chabelco Chains are used on this shovel to 


assure efficient operation because of the severe | 
shock loads and adverse operating conditions. 
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light Chabelco ... 
moderate loads 


YOU'RE designing equipment that 
must operate under heavy loads... 
t is subjected to severe shocks and 
uses, the Rex Chabelco Line of Chains 
Sprockets is “made to order” for you! 


pecifically designed for drive service 
tre loads are heavy and speeds moder- 
these husky steel chains deliver more 
P.per dollar... are low in initial and 
ating costs. Often a Rex Chabelco 
in, in single or double strand, will 
dle loads that would require triple or 
druple strands in other types of chain. 


yhere service is exceptionally severe 
Where equipment must operate under 


‘fon 


a 
bette 


Rex Universal Chabelco .. . for 
heavy loads at higher speeds 


Se. 


. 
: om, 


conditions of dirt, dust and temperature 
extremes, a Chabelco Chain will keep go- 
ing when other driving mediums would 
soon fail. Designed-in clearances between 
working parts enable it to operate effi- 
ciently under these conditions and to 
accommodate minor misalignments. 


Many sizes of standard Rex Chabelco 
Chains and Sprockets are becoming in- 
creasingly available. For all the facts on 
how they can help you put more “drive” 
in your designs at the lowest overall 
cost, call your Rex Field Office or write 
Chain Belt Company, 1715 West Bruce 
Street, Milwaukee 4, Wis. 


Rex 3100 Series Chabelco... shor? 
pitch chain for high-speed service. 


é 


‘\ 
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Rex Champion Chabelco 
... for extra heavy loads 
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the modern 





kitchen range 
demonstrates the 


efficiency 
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In every mass producing industry, Fastenings by Shakeproof 

have played ah important part in assembly simplification and cost 
reduction. Typical of these fastening applications are the kitchen 
range assemblies illustrated on these pages. Developed jointly 

by Shakeproof Engineers and Range Designers and Production Men, 
they serve to demonstrate the assembly efficiency that can be 
achieved by close cooperation between manufacturers and 








fastening specialists. This free fastening service is avail- 








able to all manufacturers on request. Write today. 


Pee 











Self-retaining feature of Shakeproof*U” Ty pe 
“Speed Nuts*” simplifies assembly of oven five. 





Door handle assembly is simplified with Type 1 
Shakeproof Thread-Cutting Screws. Tapping 
of handle is eliminated. 


be nd z te ity jee «SS 
side f i threes Tnsulation 


provides alignment of oven liner. 

















RITE FOR 
AM PLES... 








Division of Illinois Tool Works 
2501 North Keeler Avenue 
Chicago 39, Illinois 


In Canada: Canada Illinois Tools, Ltd 
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es 


Self-retaining “U” Type Shakeproof "Speed 
Nuts**are used with Type “A” screws in door 
assembly. 


. 





d oven 
wy . we > ry : * 5 
at expan- are used f€ me prastic base 








Shakeproof Spring Clips lock securely in place 
to hold range burner ring in correct position. 


U.S. Por OF, Tinnerman Products Inc. 
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ACCURACY assured 


pecial analysis 


d to develop 
(3) heads, 


tly concentric 
perfect in 


(1) made from s alloy steel 
heat treate the utmost 
ysical properties 
d portion perfec 
(5) threads are 
3 Thread Fit (6) checked 
o-Krome rigid standards 
step in production 


It individually 


Facts - 
(2) scientifically 
in the necessary ph 
bodies and threade 
(4) bodies are ground 
lead and held to Class 
and gauged to the Hol 
of accuracy during each 
(7) and finally, every single bo 
hand inspected before packaging -+*° 
Accuracy is assured in H-K Stripper Bolts 
and in all Holo-Krome quality Socket Screw 
or guaranteed unfailing 


Products. F 
ify “Holo-Krome: : 


performance spec 
s give prompt 
house stocks. 


H-K Distributor service 
Try ‘em! 


from their ware 





FIBRO FORGED 





THE HOLO-KROM a 
E SCREW CORP 
. HARTFORD 10 
, CONN. 
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) HYDRAULIC OILS—E. F. Houghton 
Co., 303 W. Lehigh Ave., Philadelphia, 
i Bulletin, 8 pages. Describes physical 

pperties required for hydraulic oils as 
ated to Hydro-Drive MIH Series oils. 


8) EXTRUDED THERMOPLASTICS— 
anchor Plastics Co., 633-541 Canal St., 
New York 13, N. Y. Leaflet, 4 pages. Out- 
ines wide variety of colored, extruded 
lastic tubes, rods, strips and special 


(3) CODED WIRE INSULATION—Su- 

snant Mfg. Co., 199 Washington St., 
Boston 7, Mass. Bulletin, 4 pages. Covers 
line of electrical wire with insulation 
ded in various brilliant colors. 


) VARIABLE CAPACITY PUMPS— 
nerican Engineering Co., Philadelphia 
2%, Pa. Catalog J, 20 pages. Well illus- 
ed description of variable discharge, 
l operated pumps and controls for both 
rh and low pressure applications. 


) SNAP SWITCHES—W. L. Maxson 

Corp., Unimax Switch Div., 460 W. 64th 

mst, New York 1, N. Y. Catalog 48-8, 20 

Contains s cations and de- 

ms to aid in selection of switches for 
ny specific engineering requirements. 


) FAN BLADES—The Torrington Mfg. 
to. Torrington, Conn. Bulletin, 6 pages. 
Gives performance figures on fan blades 
ving improved contour characteristics. 


val 


(i) PERMANENT MAGNETS — Thomas 
nd Skinner Steel Prod. Co., Indianapolis, 
Ind. Catalog, 16 pages. Presents infor- 
on on the performance, design and 
fabrication of many types of magnets. 


(8) MECHANICAL TRANSMISSIONS— 
lorse Chain Co., Detroit 8, Mich. Cata- 
B20-49, 4 pages. Pictures and de- 
tribes over a dozen types of mechanical 
fansmissions such as silent and roller 
n drive, chain couplings, and the like. 


im) INDUCTION MOTORS—Electric Ma- 
ery Mig. Co., Minneapolis 13, Minn. 
mvatalog 13V0-PRD-189, 9 pages. Appli- 
ion data on heavy duty, squirrel-cage 
btors, including cutaway views. 


®) NICKEL ALLOYS — The Interna- 
uonal Nickel Co., 67 Wall St., New York 
N. Y. List A, 11 pages. Comprised of 
different descriptions of catalogs on 
ious uses of nickel in the industrial 


i 


(il) ELECTRICAL TACHOMETERS — 

on instrument Co., 432 Lincoln St., 
Denver 9, Colo. Bulletin No. 104, 4 pages. 
Displays tachometer heads of direct-coup- 
eng type for speeds from 1 to 100,000 rpm. 


2) CELLULOSE ACETATE — Hercules 
Wder Co., Inc., Wilmington, Del. Bulle- 
» 6 pages. Information about flame- 
Tesistant cellulose acetate suitable for use 
in many electrical products. 


) PIPE FITTINGS — Commonwealth 
. | Corp., 5835 Commonwealth Ave., 
wait 8, Mich. Catalog 48, 23 pages. 
poll illustrated description combined with 
heering data on about 80 different 
Pipe and tube fittings. 


4) CONTROL PANELS — Richardson 
tag, Co., Clifton, N. J. Bulletin No. 
a s. 10 pages. Application data for line 

electrical control panels used in vari- 
industries. 


if) DIE CASTIN G—The Hydraulic Press 
» Co, Mount Gilead, Ohio. Bulletin, 
i} Pages.’ Article reprint covering various 
tnd of die casting including materials 
machinery, 


16) VINYL KESIN—Glenn L. Martin 
4) Chemicals Div., Baltimore 3, Md. 
et, 8 pages. Recounts the properties, 


processing methods of Marvinol 
-4¥ vinyl resin. 


/NEW CATALOGS AND BULLETINS 


A Reader Service To Help Keep Your Library Up-to-Date 


(17) GAS ANALYSIS—Gow-Mac Instru- and operation of many pyrometric instru- 
ment Co., 22 Lawrence St., Newark 5, ments. Contains data on thermocouple 
N. Bulletin, 4 pages. Explains opera- and radiation actuation. 


tion of and gives specifications for thermal 


conductivity instruments used for check- (21) 


ing the purity, qualitative change and 
adsorption of gases. 


(18) WIRE ROPE—MacWhyte Co., 2940 
14th Ave., 
pages. Account includes discussion of in- 
ternal lubrication, and answers questions 
about the performance characteristics of 
wire rope. 56 pages. 


(19) INSTRUMENT MAGAZINE—Taylor 


phia 42, 


FATIGUE TESTER—BPEPaldwin Loco- 
motive Works, Eddystone Div., Philadel- 
Pa. Bulletin 256, 4 


pages. 


Specifications covering Model SF-2 small- 


Kenasha, Wis. Bulletin, 4 


capacity fatigue machine used for testing 
sheet materials. 


(22) AIRCOOLED ENGINES—W isconsin 
Motor Corp., Milwaukee 14, Wis. Catalog, 
Attractively illustrated appli- 


cation and specification data for line of 


Instrument Co., Rochester 1, N. Y. House 


Organ, Vol. 1, No. 1. 
cation that will contain articles of inter- 
est to instrument and process engineers. 


ELECTRONIC POTENTIOMETERS 
—Brown Instrument Co., Wayne & Rob- 


(20) 


A quarterly publi- 


engines in the 2 to 30 hp range. 


(23) PLASTICS—Koppers Co., Inc., Kop- 
pers Bldg., Pittsburgh 19, Pa. 
6 pages. 


Bulletin, 


Contains table of engineering 


data on Type P-3, P-7 and P-8 plastics 


erts Aves., Philadelphia 44, Pa. Catalog 


15-13, 31 pages. 
information concerned with construction 


raphically illustrated 24) 


along with separate reports on polysty- 
rene, cellulose acetate and ethyl cellulose. 


{ ROLLER BEARINGS—Shafer Bear- 
ing Corp., 801 Burlington Ave., Downers 
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Grove, Ill. Leaflet, 4 pages. Describes the 
new Microlock 12-point adjusting mecha- 
nism incorporated in self-aligning roller 
bearings. 


(25) RADIATION ELEMENTS — Wilson 
Engineering Corp., 122 S. Michigan Ave., 
Chicago 3, Ill. ulletin 40, 8 pages. Re- 
ports on the characteristics and uses of 


All-Cast industrial radiation elements 
made of aluminum and cast iron. 
(26) MAGNETIC STARTERS — Ward 


Leonard Electric Co., 31 South St., Mount 
Vernon, N. Y. Bulletin 4110, 8 pages. 
Information concerning application, con- 
struction and enclosure dimensions of a-c, 
across-the-line type starters. 


(27) PHENOLIC PLASTICS — Durez 
Plastics & Chemicals, Inc., North Tona- 
wanda, N. Y. Slide Calculator gives 23 ex- 
ample applications and properties of some 
50 plastics along with specific gravities of 
various woods and metals. 


(28) CENTRIFUGAL CASTINGS — Mee- 
hanite Metal Corp., Pershing Square Bldg., 
New Rochelle, N. Y. Bulletin 30, 8 pages. 
Contains several interesting descriptions 
and illustrations on current uses of cen- 
trifugal castings. 


(29) ANALYTICAL INSTRUMENTS — 
Consolidated Engineering a7 620 N. 
ake Ave., Pasadena 4, Calif. Catalog, 
15 pages. Explains uses and specifications 
for line of mass spectrometer and record- 


(30) FINISHES — Interchemical Corp., 
Finishes Div., 57 State St., Newark 1, 
N. J. Leaflet, 11 pages. Information on 
the uses for and methods of application 
of about 10 plastic and stain materials 
suitable for metals, wood and paper. 


31) PLASTIC ADDITIVE —Enjay Co., 
ne., 15 W. 5ist St., New York 19, N. Y. 
Manual, 45 pages. interesting and infor- 
mative reference on the processing and 
compounding of Vistanex with rubber, 
waxes and resins. 


(32) AIR CYLINDERS — Hanna Engi- 
neering Works, 1765 Elston Ave., Chicago 
22, Ill. Slide calculator. Gives data in- 
cluding cylinder diameters, required gage 
pressure, cubic feet of free air needed, 
=e size and pressure drop in pipes and 
ttings. 


(33) SMOKE INDICATORS—Brooke En- 
gineering Co., Inc., 4517 Wayne Ave., 
Philadelphia, Pa. Bulletin 20-A, 8 pages. 
Contains illustrated information on photo- 
electric type smoke indicator and record- 
ing instruments, 


(34) METAL HOSE—Pennsylvania Flex- 
ible Metallic Tubing Co., 72nd St. & Pow- 
ers Lane, Philadelphia 42, Pa. Bulletin 
52-9, 19 pages. Pictorially records uses 
for steel and bronze hose, and contains 
tables to aid in selection. 


(35) CENTRIFUGAL PUMPS—The Dur- 
iron Co., Inc., Dayton_1, Ohio. Bulletin 


ing type instruments. 


815, 20 pages. Covers Model 40 Series M 
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to request four pieces of literature. If you are requesting four pieces or less, please 
use only the bottom card. For five to eight pieces use both cards. 
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New York 18, N. Y. 
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pumps for handling corrosive solutio, 
and gives information on pump conver. 
ability plus use of various accessories, 


(386) DROP FORGINGS — Merrill Brot). 
ers, 56-02 Arnold Ave., Maspeth P, ¢ 
New York, N. Y. Catalog 1948, 20 page 
Contains engineering data for the selectiy, 
of such industrial hardware items 
turnbuckles, shackles and rivet eye boly 


(37) PROTECTIVE COATINGS — Kop. 
pers Co., Inc., Tar Products Div., Pitt. 
burgh 19, Pa. Catalog, 12 pages. Dp 
scribes protective coatings and givy 
general information on surface prepan. 
tion, coating thickness and methods oj 
application. 


(38) VIBRATION CONTROL — Korfunj 
Co., Inc., 48-19-G 32nd Pl, Long Islan 
City 1, N. Y. Bulletin G.-101, 4 page 
Contains descriptions of vibration contr) 
devices and tabulations for over 50 ma- 
chines with the proper mountings for 
each. 


(39 INDUSTRIAL SOLENOIDS—Detroit 
Coil Co., 439-447 E. Fort St., Detroit 3, 
Mich. Bulletin 481, 4 pages. Design data 
and specifications with line drawings ty 
aid in selection. 


(40) MOTORIZED SPEED REDUCER-— 
The Falk Corp., Milwaukee 8, Wis. Bu 
letin 3105, 15 pages. Comprised of nv- 
merous tables with explanations as t 
uses for various models of compact, mo- 
torized speed reducers. 


(41) PLASTIC ADHESIVE—Koppers (Co, 
inc., Chemical Div., Pittsburgh 19, Pa 
Bulletin C-8-108, 4 pages. A report o 
the properties and application methods 
for Penacolite, adhesive G-1215, mos 
satisfactorily used on structural timbers 
and other materials where resistance w 
outdoor weathering is required. 


(42) CONTROL INSTRUMENTS —- 
Wheelco Instruments Co., Chicago 7, li. 
Bulletin Z6500, 4 pages. Condensed list- 
ing of complete line of models for meai- 
uring, controlling and _ recording ten- 
perature, voltage, current and speed ii 
industrial processing. 


(43) METAL COATINGS—Enthone, In, 
442 Elm St., New Haven, Conn. Bulletii, 
6 pages. Describes black, corrosion-resis: 
ant Ebonol coatings for copper hand coy 
per alloys, iron and steel, and zinc ami 
zinc alloys. 


(44) STEEL TUBING—Joseph T. Rye 
son & Son, Inc., Box 8000-A, Chicago 
80, Ill. Bulletin, 30 pages. Technici 
information on seamless and welded ca! 
bon-steel tubing, stainless tubing ani 
pipe, and seamless and welded bvilt 
tubes. 


(45) FLOW TUBE—Bethlehem Found) 
and Machine Co., Bethlehem, Pa. Folder, 
6 pages. Combines cutaway views and 
engineering drawings to describe principle 
on which flow tubes operate, and incor 
porates cross-sectional and logarithm 
charts showing the various results 0 
calibration tests. 


(46) STEREOSCOPIC MICROSCOPES— 
Bausch & Lomb Optical Co., Rochester - 
N. Y. Catalog D015, 19 pages. Well illus 
trated descriptions of 15 different models 
including discussions on dust-proofing de- 
sign, optics and positive focusing. 


(47) AMPLIFIERS—Manning, Maxwell « 
Moore, Inc., Bridgeport 2, Conn. Bulletis, 
8 pages. Contains descriptions, specifica 
tions and applications for models of th 
laboratory-type, Microsen d-c amplifier. 


(48) PYROMETERS — C. J. Tagliabue 
Corp., 614 Frelinghuysen Ave., Newars 
5, N. J. Catalog 1101J, 37 pages. Detailed 
description of complete line of photoelec 
tric pyrometers. Contains engineering 4a 
and many illustrations. 


(49) TRANSFORMERS—Lindburg re 
neering Co., Transformers Div., 2444 if 
Hubbard St., Chicago 12, IIl. Bullet 
1110, 4 pages. Describes application 
design and construction of dry type tran® 
formers, and contains wiring diagrams 
this equipment. 


(50) PIPES AND FITTINGS — Sam 
Lined Pipe Co., 702 Stephenson 4 
Detroit 2, Mich. Leaflet, 4 pages. we 
lined pipe 4 


tains report on saran ble of 
fittings with illustrations and ta 
pipe sizes 
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Main Offices and Factory of The Ohio Rubber Company at Willoughby, Ohio 


"KNOW-HOW" is what makes the U. S. A. the greatest industrial 
nation in the world. Industrial “KNOW-HOW” is a combination — 

of sound business management, practical research, advanced 
engineering practice, modern manufacturing techniques and, what 

is most important, the SPIRIT OF SERVICE as fostered under the 
American system of free enterprise. Those are the factors that devel- 

oped THE OHIO RUBBER COMPANY to its present stature among the 


TOP TEN of several hundred manufacturers in the rubber industry. 


THE Drio RUBBER COMPANY 


556 BEN HUR AVENUE * WILLOUGHBY, OHIO’ 
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Firth-Vickers and Lebanon - 





sorrosion and heat-resistant alloy 
( steel castings of certain types 
acquire better characteristics when made 
by the Centri-die process in permanent 
molds This method was developed by 
Firth-Vickers of Sheffield, England, over 
a long period of experimentation. It is 
largely responsible for the superior quali- 
ties of the Rolls-Royce, De Havilland, 
Bristol and other British airplane jet 
engines. Since the war it has been widely 
applied to castings for corrosion and 
heat-resistant service. 

The agreement between Lebanon and 
Firth-Vickers makes available to us the 
best experience, methods and foundry 
practices known in England and assures 


Lebanon’s customers a continuance of 


our traditional high-quality standards. 


If your equipment is subjected to high 
temperatures or corrosive conditions, you 
should know about the new Lebanon 
castings made by the Centri-die process 
in permanent molds. 


Get This Book 

“Centri-die Centrifugal Castings” 
Here is a clear explanation of the practical 
advantages to you of the Firth-Vickers 
Centri-die method of making alloy cast- 
ings centrifugally in permanent molds. 
Of interest to executives and engineers 
who want to keep abreast of new manu- 
facturing and production methods. Write 
for Bulletin L, 


LEBANON STEEL FOUNDRY e LEBANON, PA. 
“In The Lebanon Valley” 


tesaneé aStings 
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Let us quote on your 


requirements. 


Producers of Quality 


Forgings for over 25 


years. _# 
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WITH SHARON STAINLESS STEEL 
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The makers of automobiles, like all manufacturers whose 
products must-have strength, beauty and be weather- 
resistant, are putting Sharon Stainless out in front where 
quality counts. 










Sharon Stainless has a high resistance to rust and corrosion— 
retains its original finish year after year. It is many times 
stronger than plain steel—yet easily adaptable to almost 
any shape or form. 


Small wonder then that Sharon Stainless leads the way where 
those who design tomorrow’s products are concerned. 


SHARON STEEL CORPORATION. 
- SHARON, PENNSYLVANIA 


7 S OF SHARON STEEL CORPORATION AND SUBSIDIARIES: THE NILES ROLLING MILL COMPANY, NILES, OHIO; DETROIT TUBE AND STEEL COMPANY, 
MT, MICHIGAN; BRAINARD STEEL COMPANY, WARREN, OHIO; SHARONSTEEL PRODUCTS COMPANY, DETROIT, MICHIGAN, AND FARRELL, PENNSYLVANIA; 
948 A. Ho TOWN COAL & COKE CO., MT. PLEASANT, PENNA.; FAIRMONT COKE WORKS, FAIRMONT, W. VA.; MORGANTOWN COKE WORKS, MORGANTOWN, 
t and Cold Rolled Stainless Strip Steel—Alloy Strip Steel—High Carbon Strip Steel—Galvanite Special Coated Products—Cooperage Hoop—Detroit Seamless Steel 
amiess Steel Tubing in Alloy and Carbon Grades for Mechanical, Pressure and Aircraft Applications—Electrical Stee! Sheets—Hot Rolled Annealed and Deoxidized 
Sheet:—Galvanized Sheets—Enameling Grade Steel—Welded Tubing—Galvanized and Fabricated Stee! Strip—Stee! Strapping, Tools and Accessories. 
SALES OFFICES; Chicago, Ill., Cincinnati, O., Cleveland, O., Dayton, O., Detroit, Mich., Indianapolis, Ind., Milwaukee, Wis., New York, N. Y., Philadelphia, Pa., 
Rochester, N. Y., Los Angeles, Calif., San Francisco. Calif., St. Louis, Mo.. Montreal, Que. Toronto, Ont. 


























Leach Silo Unloaders, manufactured by the Leach Company 

of Oshkosh, Wisconsin are a boon to farmers in eliminating an 
unpleasant chore and conserving ensilage. But packing the 
1200 pound, oddly shaped units in such a way that 

they could be handled and installed conveniently 

presented a difficult problem. Some method for shipping 

the machine as a group of sub-assemblies that would 

pass through small silo doors was essential. 


Wirebounds solved the problem. Wirebound engineers 161 pound motor for the Leach Silo Unloader is mounted 
“tailored” eleven different boxes and crates to package and on a crate base which is engaged by the bottom cleats 
protect the various parts of the unloader for safe, oo 
convenient shipping and handling. At the receiving end, 
re-assembly was easier because contents could be seen 
and identified through the sides of the Wirebounds 
for unpacking in proper sequence. 


Light weight Wirebounds meant real shipping economy 

for Leach too. Less than seven man-minutes were required for 
packaging any one of the unloader sub-units and packed crates 
could be stacked 10 high to conserve valuable floor space! 


Wirebounds can provide an efficient, economical solution 
to your shipping problems. Mail the coupon below! 


The door-like fourth side is folded shut and the wires are 
twisted closed with an electric toggle twister. 


another ODD SHAPE” 


ez 


shipping problem solved by 


WIREBOUNDS! 


* MAIL THIS COUPON TODAY The unusual shipping problem encountered by the Leach 


Company is readily apparent in the above view of the 
WIREBOUND BOX MFG. ASS'N. assembled Silo Unloader. 


Room 1820, Borland Building, Chicago, Illinois 


[[) SEND COMPLETE LITERATURE (-) SEND A SALES ENGINEER 





NAME POSITION 





FIRM NAME 
ADDRESS 
CITY 











PRODUCT 


SIXTY WIREBOUND PLANTS THROUGHOUT THE UNITED STATES 


| 
JOULE } 
Unpacking the 11 Wirebounds at the erection site is no 


BOXES & CRATES problem since the twisted wire closures need only be 


cut to open, 
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STEADY /02° BELOW FREEZIN 


} “WCALLED FOR CONTINUOU 


B . . ) 
i i Engineering 
tic from Refrigerating 
d Scheme 
(Photo 6" 


SLY VARIABLE SPEEDS AND 
& | STABLE OUTPUT TORQUE | 


- 


dl 


Two Oilgear Fluid Power Transmissions driving compressors 
for research laboratory's —70 degree testing room. (Other 
Oilgear Transmission drives compressor for 0 degree room.) 
Output speed of transmissions varies according to temper- 
ature differential upon resistance thermometers. Control of 
speed is entirely automatic. Manual control for starting is 
optional. Oilgear Fluid Power Drives and compressors oper- 
ate continuously. (See schematic below). 








MACHINERY AND CONTROLS MINUS 70°F ROOM 











LeEAn Quid Power SOLVED THIS PROBLEM 


The wide range of installations that demonstrate 
the reliability, scope and ease of control of Oilgear 
Fluid Power Drives and Transmissions grows daily. 
A case history from REFRIGERATING ENGINEERING, 
official journal of the American Society of Refriger- 
ating Engineers, telling how a research laboratory 
chose Oilgear Transmissions and obtained contin- 
vous, dependable performance without delay, is 
another chapter in that story. 

Demands for tests of materials at extreme temper- 
atures called for equipment able to hold testing room 
temperatures stable at all times—usually at 70° F. 
below zero. It also had to refrigerate test materials 
as rapidly as possible. This meant a system of vary- 
ing compressor speeds automatically—so as to com- 
pensate for variations in heat load. 

Previous experience had shown that. . . the use 
of direct current motors, or variable speed drives of 
the belt-and-pulley type, under automatic control, 





194 OUgear Sa Die L 


was not entirely reliable and required consider- 
able servicing. 

Then Oilgear Fluid Power Transmissions were 
adopted. These transmissions provide continuously 
and automatically variable output speed and maxi- 
mum output torque at all operating speeds. Nearly 
two years’ experience reveals that temperatures have 
been maintained within +'2° F. of the desired figure 
over long periods of time, that no attendant is re- 
quired except for a few minutes’ daily routine in- 
spection, that the Oilgear drives are completely 
reliable. 

Thus the evidence grows that if you are tired of 
machine or process drives and transmissions that 
don’t stand up, if you want simpler, better, more 
productive and dependable drives, if you have 
problems not yet solved, it will pay you to contact 
Oilgear Fluid Power engineers. THE OILGEAR 
COMPANY, 1311 W. Bruce St., Milwaukee 4, Wis. 
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For swift and complete maneuver- 
ability, in plenty of space or limited 
space, the all-new KWICK-TOTER 
fills a definite need. It will turn com- 
pletely around in its own length; runs 
from 2!4 to 10 mph; with dual wheels 
will carry 2-3000 pounds. Load area 
231% sq. ft. Overall weight 990 Ibs. 
Length108 in. Width 42 in. Kut-Kwick 
Tool Corp., Brunswick, Georgia. 


Ud > 
GENERAL 
TIRE 













General 








The most modern of 
the new materials han- 
dling equipment is 
being supplied with 


Industrial 
Pneumatic tires. Avail- 
able in complete assem- 
blies of wheel, tube 
and tire, or tire alone. 
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dieselization 


Diesel engines in railroad 
locomotives are piling up 
an enviable trouble-free 
performance record. Many 
castings in these engines con- 
tain specified Molybdenum 
contents. 
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single a 
with o 




























When wear or heat must be 
| resisted, and high strengths 
are required, the use of 
Molybdenum in cast iron is 
















becoming more and more 
routine. 
The listing of a cylinder liner 
for Diesel use in railroad lo- THIS 
comotives containing 3.20% 
Carbon, 1.90% Silicon, 0.85% WILL 
Manganese, with 0.20% Chro- 
mium, 0.40% Molybdenum ; 
and 0.45% Nickel added can This t 
be found on page 10 of our heavy 
new booklet — ‘Applications — 
of Molybdenum Cast Irons.” — 
Dozens of other alloy cast iron ed 
compositions used in Diesel and cc 
engines, as well as hundreds The ( 
of other Molybdenum- ject tc 
containing compositions are with « 
similarly listed in this new and a 
booklet. Write for it! remoy 
a stan 
Climax Molybdenum Company) rc: 
500 Fifth Avenue repre: 
New York City meet 
| "Please send your FREE BOOKLET | For fi 
| “Applications of CLAF 
Molybdenum Cast Irons” Bulle: 
| Illine 
| Name...........-.-------cececeneneeeeeseottee Addr 




















CLARE Type “JMS” Relay with 
single arm armature, equipped 


_ with one snap-action switch. 


4 
THIS SMALL, COMPACT C LAR E RE LAY 


WILL SWITCH 1250 WATTS WITH AN INPUT OF 1 WATT! 


This new CLARE Type “JMS” Relay is a sensitive relay for switching 
heavy a-c loads with small d-c controlling currents... as high as 1250 
watts can be switched with a 1-watt input. 

It combines the outstanding features of the larger CLARE Type “CMS” 
Relay with the small size and light weight of the CLARE Type “J” Relay 
and employs a new-type Micro precision switch of unusual efficiency 
and compact design. 

The CLARE Type “JMS” Relay is especially suitable to locations sub- 
ject to sudden jolts, constant vibration or tilting. It may be provided 
with either one or two Micro snap-action switches, or with one switch 
and a pileup of twin-contact springs. For installations where quick 
removal or replacement may be desirable, it may be fitted and wired to 
a standard radio type plug. 

This new relay is a development of CLARE’s unceasing effort to keep 
pace with every industrial relay requirement. Our engineers and sales 
representatives are constantly at your service to provide just the relay to 
meet your specific need. 

For full information on the CLARE Type “JMS” Relay, look up the 
CLARE office in your classified telephone directory ... or write for 
Bulletin 102 to C. P. Clare, 4719 West Sunnyside Avenue, Chicago 30, 
Illinois. In Canada: Canadian Line Materials Ltd., Toronto 13. Cable 
Address CLARELAY. 


CLARE RELAYS 











Showing mounting of snap-action switch on 
CLARE Type “JMS” Relay with single armature. 





CLARE Type "JMS" Relay provided with dou- 
ble armature and two snap-action switches. 








STANDARD SPECIFICATIONS 


Contacts: Snap-action, enclosed. Varying 
capacity: 10 amperes at 125 volts; 5 am- 
peres at 250 v6lts. ' 

Residual: Lock Screw (Adjustable). 
Mounting: May be mounted on relay 
bases or strips as well as mounting bars or 
individual mounting brackets. 
Dimensions: Overall length: 2%”; width: 
14%"; height: 2”. 

Weight: Net: 4 oz. (approx.); Shipping: 
Yo Ib. (approx.) 


Write for Clare BULLETIN 102 
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Designing to reduce product costs comes easy when you use the 


versatility of Hussey Copper and Brass. You can plan on easy form- 
ing or bending, speedy fabrication whether soldered, riveted or brazed, 
excellent heat or electrical conductivity, corrosion resistance, dura- 
bility and lifetime beauty. Use these cost-cutting advantages of 
Hussey Copper or Brass to keep the fabricating costs down on your 
products. No other material can offer you so much extra value at 
so little extra cost. 


SO MUCH MORE Cc. G. HUSSEY & CO. 


Geily, Pia Lai 
Merge | {soem 


FOR SO LITTLE EXTRA GOST 
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Improved — 
Efficiency in 
Plastic Molding 
Machines 


Rockford’s 
Prize Winning Design 


uses a Re) do 


Vibration Control 





Tue outstanding design features of the 
Rockford Hy-Jector Automatic Molding Ma- 
chine won one of the five equal awards in an 
annual product design contest. 

A Lord Vibration Control System is an 
important part of Rockford’s design. Here’s 
what Rockford says: 

“In attempting to incorporate the maximum 
possible tube life and protection for the other 
components of the High Frequency R. F. 
Generator used in the Rockford Hy-Jector 
Automatic Molding Machine for Thermoset- 
ting Materials, we chose the Lord Mountings 
because of their superiority in the field of 
Vibration Control. They have proven them- 
selves in our application.”’ 

This is another example of improved product 
performance with a Lord Vibration Control 
System. 


Bulletin 900 is a complete outline of Lord 
products and services. Write for it today. 


LORD MANUFACTURING CO., ERIE, PA. 


Canadian Representative: Railway & Power Engineering Corp., Ltd. 








HIBERGLAS * gee 


..ehelps provide 


dependable finger-tip control 


Moving tons of earth in a hurry is an easy 
job with LeTourneau Tournapulls. Easy 

because they’re operated by finger-tip 
control. Just a flick of a switch is all that 
is required to start electric motors that 
load, steer, turn and empty these giant 
earth movers. And dependable motors are 
highly important in this automatic opera- 
tion because these machines work under 
the toughest weather conditions. That’s 
why LeTourneau provides added protec- 
tion by using motors insulated with Fiber- 
glas-base Electrical Insulating Materials. 

Other leading designers and engineers 
have found it’s good insurance to have 
the added grotection of Fiberglas-base 












OWENS-CORNING 





FIBERGLAS 


tm 01G Ub fe 






















Insulations. They’ve found, too, 
that these inorganic-base materials 
have helped solve problems such as the 

need for reduction in motor size, resist- 
ance to the effects of heat, overload, mois- 
ture, most corrosive acids and vapors, 
dust and many other causes of motor 
insulation failures. If you have a motor 
insulation problem, get more information 
about the advantages of these dependable 
materials by writing to Owens-Corning 
Fiberglas Corporation, Department 807, 
Toledo 1, Ohio, today for your copy of the 
“Fiberglas Electrical Insulating Mater- 
ials’” manual. Branches in principal cities. 


In Canada: Fiberglas Canada Ltd., Toronto, Ontario. 


LeTourneau Tournapulls, equipped 
with Fiberglas-insulated motors, 
generators and transformers, are 
manufactured by R. G. LeTourneau 
Inc., Peoria, Illinois. 


ELECTRICAL 
INSULATING 
MATERIALS 
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FOOD PROCESSING—Close control of 


heat, cold, pressure, humidity, evapora- 


tion, cooking, granulation, dehydra- You get more machine output too, with 


tion, homogenizing, etc., is best accom- 


plished with ine : U], S,. VA RI DRI VE MOTOR « 


Fixed motor speed places a limit on the production capa- 
bilities of machines. By installing Varidrive you increase 
each machine’s productivity from 10 to 30 per cent, or more, 
because speeds can be infinitely varied to meet changing con- 
ditions. Not too fast, not too slow, but just the right speed 
for each and every operation means better quality, maximum 
output—therefore lowest-cost per unit. 

The U. S. Varidrive Motor combines in one simple, com- 
pact unit the mechanism to instantly change speeds of the 
MATERIALS HANDLING — Variable driven machine without resorting to the use of cumbersome 
speeds of conveyors, elevators, screws, and complicated devices. Speed of the rotor is constant. Speed 


chains, etc., permit materials to reach : . ; 
ae Se ee of the take-off shaft is any rpm desired. Whatever speed you 
a destination in predetermined time. ‘ ‘ 











UPRIGHT MODEL 


Shaft can be set high 
or low, control handle 





select can be maintained without fluctuation. The initial cost changeable from top to 
of this miracle motor will be returned again and again by either side. Alse eveil- 
reducing costs of production. able in horizontal type. 


Dependable operation is assured when you install a U. S. 
Varidrive. Its design has been perfected and tested over a 
period of 15 years. U. S. Motors embody asbestos-protected 
windings, normalized castings and lubriflush lubrication. 







1 to 10,000 RPM 11 y X 
% to 50 H.P. Oy) 


COMBINATION 
VARIDRIVE—SYNCROGEAR 
Requirements for slow speed with in- 
stantly variable characteristics are 
best powered by this type Varidrive- 
Syncrogear unit. Double or triple re- 
ductions are available. 
















BATCH MIXING — Ingredients, dry, 
fluid, viscous, powdered, granulated 
or in suspension, can be better blended 
by use of Varidrive to give correct 
speed for each mix. 





Learn how 


Varidrive can help you 





A new, fact-filled 16-page Bulletin, in color, 
describing Varidrive is available. A diaph- ' 
anous view and interesting illustrations i 
portray the operating mechanism. Ways to 


U. S. Electrical Motors, Inc. 
Los Angeles 54, Calif. or Milford, Conn. 








cut production costs and operator’s fatigue | Send your new 16-page Varidrive Bulletin filled 
are presented. | with factful information. 

GRAPHIC ARTS—Various types of ma- U.S. ELECTRICAL MOTORS. Inc. NAME 

chines in printing plants are operated ATLANTIC PLANT: Milford, Conn. / ADDRESS 

by Varidrive to ebtain speeds best PACIFIC PLANT: Los Angeles 54, Calif. 

suited to each job. SALES OFFICES in all principal cities CITY_ ZONE____STATE___ 
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Buy your precision screws, socket 
keys, dowel pins and pipe plugs 
from your Allen dealer and get 
real service on a line of over 1500 
standard items, accepted all over 
the world as “tops”. There’s no 
more respected guarantee of qual- 


ity than the Allen trade mark. 






Allen TYPE screws arent 


rily Allen-MADE. Be 





necessa 
to get genuin ‘ 
SOLD ONLY THROUGH 


+ TEADING DISTRIBUTOR 


eS) 


1® 
7. 
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BUY FROM STOCK N 





LEN ‘IF YOU HAVE 
AN ENGINEERING 
JOB INVOLVING 








| FASTENERS” © 





Write the factory direct for 


authoritative and imaginative 














engineering service on fastenings, | 


backed by unmatched breadth 
of screw manufacturing facilities. 
Write here, too, for descriptive 


folders you require. 


ALLEN HANDI-HEX DRIVERS 


For continuous use, driving smaller siz« 
hex socket screws. Blade adjustable 


reversible and renewable. Speeds assem- | 


bly and cuts cost. 








¥ 35 a Ted am ro Re ~~ . ¥ . 
Hartford 2 Connecticut, U.S.A. 
NEW yorR« c AND DETRON CHICAGO. LOS ANGELES 


wee 
LEVEL 


Propuct ENGINEERING 





Yearly Increasiné 
Value for 


Readers of 


PRODUCT 
ENGINEERING 


Total Editorial Pages 
1943—828 
1944—858 


1945—924. 
1946—1,112 


1947—1,257 


Growing Coverage 
of a 


Growing Field 


a 
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Truare inverted rings align shafts, 
save 20 minutes... .°199 per unit 








Production savings and 
sales advantages result from 
redesign with four Truarc rings 


® Eliminate two drilling, two tapping operations, and 
the fabrication of two collars and four pins. 


Eliminate two set screws. 


« a 
4¢3 
tm = 
‘ ro 


44444 


2 
@ Cut dis-assembly, re-assembly time 75%. 
® Make for closer tolerances. 

& 


Make drive shaft self-aligning: operation by user 
greatly simplified. 


® Make more delicate adjustments easier for user. 
® Streamline entire unit. 
® TOTAL OVERALL SAVINGS, per unit . . . $1.00 





Elevator-rod detail of Skyview Condenser En- 
larger, where Truarc Inverted Retaining Rings 
provide uniform shoulder for abutting curved 
surface of helical spring, improve product. 





—there’s a Truarc ring that does a better 
job of holding parts together. All Waldes 
Truarc retaining rings are precision engi- 
neered, easy to assemble and dis-assemble, 


Like the Skyview Camera Company of retain circularity always to give you a 
Olmsted Falls, Ohio, re-design with Truarc never-failing grip. They can be used over 
and you will cut costs and improve your and over again. Send us your problem. 
product too. Wherever you use machined Waldes Truarc engineers will be glad to 
collars, nuts, bolts, snap rings, cotter pins show how Truarc can help you. 


See us at the Power Show, Grand Central Palace, N. Y. 


November 29—December 4, Booths 522-523 @ Send for new Truarc booklet, 


“New Development In Retaining Rings’ 












WALDES Waldes Kohinoor, Inc., 47-10 Austel Place PeE-12 
Long Island City 1, N. Y. 
cme Se ae Please send booklet, "New Development In Retaining 
OL it Pe A Rings’ to: 
oy ; - &4 - © 
= bo i f Name 
es § « MES ~ 4 
4 F th Be * ¢ , Title 





REG. U. S. PAT. OFF. 





Company 


I 
R E TA I N I NG R I NG gy Business Address 
I 





WALDES KOHINOOR, INC., LONG ISLAND CITY 1, NEW YORK 


WALoEs + 


City Zone State. 











94§ 


ARC RETAINING RINGS ARE PROTECTED BY U. S. PATS. 2,302,948; 2,026,454; 2,416,652 AND OTHER PATS, PEND, ee ee es ee ee see ee ee ee eee ee ee ee ee eee ee ee 
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Powered Right 
when Its 
Powered by 
briggs é Stratton 


The dependability and efficiency of “pow- 
ered” equipment depends on the engine 


that drives it. 


Specify Briggs & Stratton 4-cycle, air-cooled 
engines. It’s the right power for the most 
exacting requirements. No other single cy!- 
inder, air-cooled, gasoline engine gives you the 
same value, performance, and dependability. 


BRIGGS & STRATTON CORPORATION 


Milwaukee 1, Wis., U.S. A. 


BRIGGS & STRATTON 
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I Plan and Control ! 


| Production | 
|| —/or greater speed 
J and efficiency 
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This guide brings you snail 
and improved methods of rout- 
ing, scheduling, dispatching, 
inspecting, following-up. 











PRODUCTION 
CONTROL 


By L. L. Bethel, W. L. Tann, 
F. S. Atwater and E. E. Rung 


New Second Edition, 284 pp., illus. $3.50 


You can get greater volume at lower cost 
with these successful methods of production 
planning and control. This guide book helps 
you handle more effectively your everyday 
problems of routing, scheduling, dispatching, 
inspecting, and following-up. Based on prac- 
tical experience, it reflects current factory 
methods in more than 185 representative com- 
panies in all types of industries. 

It brings you the principles behind improved 
control systems .. . hundreds of techniques 
and actual industrial cases. Operation an- 
alysis—budgeting costs—preparing a master 
schedule—translating orders into production— 
following-up — inspection — record keeping — 
these and scores of other planning and control 
methods are analyzed and evaluated 


Gives you up-to-the-minute guidance on: 

Forecasting of sales and production volume— 
control of inventories and costs—methods of 
classification and identification—master route 
cards—keeping stores records—what ‘‘control” 
means to the plant organization—and methods 
of expense distribution. Put this handy volume 
to work on your production line . to help 
locate problem-areas and develop a sound sys- 
tem of controls for your plant. 


Check these 15 “how-to” chapters: 


1. The Concept of 8. Scheduling 
Control Production 
2. Organization for 9. Dispatching 
on 10. Follow-up- 
3. Production Expediting 
Forecasting tt. Control S 
4. Product Develop- Material 
ment 12. Classification and 
5. Production Analysis Identification 
6. yo Budgeting 13. Quality Control 
to Production 14. Relating Cost to 
7. Routing of Opera- Production 


tions and Processes 15. Coordination 


10 DAYS FREE EXAMINATION 


 egmaw- HILL BOOK oe. Ine. 
330 W. 42nd St., N.Y.C., 18, N. Y. 

Please send me a copy of Bethel’s PRODUCTION 
CONTROL for 10 days’ examination on appro\4 | 
In 10 days I will remit $3.50, plus a few nts 
postage, or return book postpaid.* 


| PIN ei Sia das win ik ocahd kyo ink oad e ie - | 


NE Sana ca dd cncsaaneawest beware te smenen | 


City and State... 


NI baa oak ne orccecs 


I asks 54s uikiesargisace-waipiee ub eaeae PE-12-48 


SAVE! We pay mailing costs if you send cash 
with order. Same return privilege. 


December, 1948 
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RIGHT in their clement... 


ON HYDRAULIC SYSTEMS 














Brown & Sharpe pump as 
standard equipment for 
hydraulic operation of 
machine tool. 


For pressures up to 100 Ibs. 
p.s.i....NOS. 1S, 2S and 35S 
ROTARY GEARED PUMPS 
with helical gears. Self-lubri- 
cating. 


For pressures up to 200 Ibs. 
p.si....NOS. 53 and 55 
ROTARY GEARED PUMPS 
with roller bearings and helical 
gears. 


For pressures up to 500 Ibs. p.s.i....500 SERIES ROTARY GEARED 
PUMPS — six sizes —with Herringbone Gears. Needle bearings, ground 
joints, alloy steel shafts, reversible back drain for reversing rotation. 
All moving parts balanced hydraulically . .. the 4 larger sizes, are bal- 
Gnced mechanically also, Foot-type mounting brackets available to 


meet practically any mounting condition. 


_— i. | a 
Rown s sHanpe Rota't O° 


G 


te late. 


Compact installa- 

tion of Brown & 

red ‘ Sharpe pump for 

h | hydraulic operation 


of stoker unit. 


Because these rotary geared pumps are specifically 
designed for hydraulic service, their features show 
up to advantage in daily operation. They are sim- 
ple, compact, dependable and quiet. Their gears 
are made with extreme accuracy... to standards 
that characterize Brown & Sharpe machines and 
equipment. All have a mechanical seal designed to 
prevent leakage and eliminate gland adjustments. 


Everything about these pumps... design, mate- 


rials, and manufacturing... is the result of ibeg 


experience in meeting pump requirements for 
machine tools and other machine equipment. 

Thousands of these pumps in daily service are 
giving performance that proves they are RIGHT 
in their element on hydraulic systems. Get com- 
plete information and specifications. Write for 
Pump Bulletin. Brown & Sharpe Mfg. Co., Provi- 
dence 1, R. I., U.S. A. 
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REVEALING NEW SOOK_ Here's the inside story on how manufacturers of a wide range 


of products have found that it pays to use magnesium. It’s a book of actual case studies 
of successful magnesium applications—a book that will be of direct interest to you. 


nesium | 


IN MANUALLY HANDLED EQUIPMENT 


PROBLEM Cae (TON: Magnesium permanent mold castings 


a ee a ae on were chosen for this application. Castings are made 
foundrymen, are traditionally made with vent holes in the bottom to permit escape of gases 
of wood. They present a problem to : and retain sand permeability. The magnesium boards 


sand foundries because of their ten- are lighter than wood, a great aid to the foundry 
dency to burn, warp, split, become 


' worker who must handle them manually many times 
loose and cause mold “shifts’’, bi A : ‘ 
7 “eer ts Cee per day. Magnesium supplies good resistance to 
breaks” or “cracks”. One progres- Vis sage siohe : ‘ 
sive manufacturer decided to attempt heat, excellent rigidity, freedom from distortion or 
a design in a material that would . warping, and eliminates joints which often came 
eliminate these problems common loose — all difficulties common to wooden 

eo wood bottom boards. boards. Because of their durability, mag- 
nesium boards can be considered per- 
manent foundry equipment. 


4 
ae Cae Se) ae Po 


ee ee ee en er ne eee 
YOU, TOO, CAN MAKE MAGNESIUM PAY 

Magnesium pays for others—it can pay for you. Get the facts—send for this 

new study today. 

Send me the study MP-80 “How Magnesium Pays" without obligation. 

Name 

Title 

Firm 

Address 


MAGNESIUM DIVISION + THE DOW CHEMICAL COMPANY + MIDLAND, MICHIGAN 


New York ¢ Boston ¢ Philadelphia ¢ Washington ¢ Cleveland ¢ Detroit e Chicago 
St. Louis ¢ Houston ¢ San Francisco © Los Angeles © Seattle 
Dow Chemical of Canada, Limited, Toronto, Canada 





Le = = — codes nla 


ie ces ete eee Sem a See Gen. die a a Gn GP SD a OD ae a ee en ee ae oe 
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“Tubing?...Yes, | know where we can get it 


‘‘In our business we can’t afford to get caught short. Constant market 
changes, unstable conditions, and our large volume requirements 
compel us to keep tab on a lot of suppliers—both actual and potential. 

‘So when the Chief asked about tubing, I was able to pop right 
back, ‘Sure, I know where we can get it.’ [ knew that we could send 
steel to Nikoh and get quick service on the big quantities of tubing 


we need.”’ 






for welded steel tubing, pipe, conduit 








N KOH TUBE COMPANY ~- 5001 South Kedzie Ave., Chicago 32, Ill. 
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* 
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Who needs @& 
tubing? 


SAN 


i \ey 


‘ : A 
% 


is 


1. Electrical Industry 
2. Process Industries 


3. Furniture & Fixtures 





4. Toys & wheel goods 


Nikoh has plant capacity available for fabricating 5. Heating, ventilating, 
air conditioning 
welded steel tubing ('2” to 4” OD), pipe (°4” to 6’ ID), j : 

6. Machinery, metalworking 
and conduit ('6" to 2”). Formed and welded with , ; 

7. Railroad, marine 
efficient new equipment that assures uniform quality, 8. Refrigeration 
accuracy to specifications, prompt shipments, and 9. Petroleum 
moderate price. Consult Nikoh on your problems of 10. Automotive. aviation 
engineering and production. 





NIKOH TUBE COMPANY 5001 Ss. KEDZIE AVE., CHICAGO 32, 








This Thirty-five Ton Center Section of a 
base for a large earth moving machine is another example 
of Mahon workmanship in Steel-Weld Fabrication. If you 
are searching for a reliable source for welded steel in any 
form—a source with complete, modern facilities for rough 
or finished machine work—the reputation of Mahon design 
engineering experts and Mahon master craftsmen, who 
have achieved a degree of excellence rarely equaled in 
this highly specialized art, are ample assurance that you 
will receive a better, smoother appearing job, embodying 
every advantage of Steel-Weld Fabrication. 


THE a Ss MAHON COMPANY 
Detreit I, Michigan 


Engineers and Fabricators of Welded Steel Machine Bases and Frames, and Many Other Welded Steel Products 
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To Your Specifications 





i ~TUBING 


0 ST U C 0 SEMI-FINISHED 


PARTS 























ao 
Hundreds of manufacturers are saving time and money by having SUB-ASSEMBLIE 


OSTUCO fabricate their semi-finished parts and sub-assemblies. They 


furnish the blueprints and we do the work. Thus they reduce the number 





of production operations performed in their plants .. . relieve production 





q 
bottlenecks and increase productive output. 

i 
It's quite possible that OSTUCO Tubing fabricated to your specifications i 
can speed up the production of your products and reduce your costs. Why 

t 
not check with our nearest sales office or write today. 

( 

$ 












STUY 
THE OHIO SEAMLESS TUBE COMPANY 


Plant and General Offices: SHELBY, OHIO 


SALES OFFICES: CHICAGO, Civic Opera Bidg., 20 North Wacker Dr. 
CLEVELAND, 1328 Citizens Bidg. * DAYTON, 1517 E. Third Street 
DETROIT, 2857 E. Grand Bivd. * HOUSTON, 927 AM& M Bidg. © LOS 
ANGELES, Suite 200-170 So. Beverly Drive, Beverly Hills * MOLINE, 
225 Fifth Avenue Bldg. * NEW YORK, 70 East 45th St. © PHILADEL- 


OSTUCO TUBING 


seo sige 


PHIA, 1413 Packard Bidg., 15th & Chestnut © ST. LOUIS, 1230 North 

Main St. © SEATTLE, 3205 Smith Tower * SYRACUSE, 501 Roberts Ave. 

CANADIAN REPRESENTATIVE: Railway & Power Corp., Ltd., HAMILTON, 

MONTREAL, NORANDA, oe ——— VANCOUVER and 
NIPEG, 
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BLIEY 


START from the beginning with a T & W 
Stamping Specialist on your next parts problem. 
The early combination of manufacturer-Transue ex- 
perience and knowledge of requirements has proved 
the best way to the right answer, without wasted 


time and effort, in most cases. T & W consulting 





service costs you nothing. What can you lose? 


Designers and Makers 
of Deep Drawn 
Stampings 


S OFFICES: NEW YORK, PHILADELPHIA, CHICAGO, DETROIT, INDIANAPOLIS, CLEVELAND 


per, 19 = 
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BALL BEARING UNITS 


e PERMANENTLY SEALED 
e PRE-LUBRICATED 
e SELF-ALIGNING 


e NO HOUSING WEAR 





Flange Unit 


When designs take shape as machines or equipment, it’s important 

Flange Cartridge that the bearings be of the most modern and efficient type to insure 
Unit smooth, quiet operation and functional dependability. SealMasters 
exclusive combination of features qualifies them as logical choice for 


both new and re-designed products. Dirt is effectively sealed out... 
lubricant is kept in. This minimizes maintenance. Each SealMaster 1s 
shipped prelubricated and ready for use. Misalignment of shaft in 
any direction cannot distort seal—or reduce its effectiveness. A pat- 
ented SealMaster locking pin and dimple positions bearing unit for 
lubrication, and eliminate housing wear as a possible source of noise 
—by preventing rotation of the outer race in housing. 


Cartridge Unit 
BEARING DIVISION 


STEPHENS-ADAMSON 


9 RIDGEWAY AVENUE, AURORA, ILLINOIS MEG. CO. LOS ANGELES, CALIF. * BELLEVILLE, ONT. 











OU Yow 





because thoy Ve: 


(V ENGINEERED to your needs 


y BUILT by expert craftsmen 
¢’ GUARANTEED to give satisfaction 





Propt 


To give you full value and service, your alloy steel tanks 
and containers should be skillfully designed and properly 
fabricated. 

Through our Fellowship at Mellon Institute of Industrial 
Research, we scientifically study stresses in alloy steel tanks 
of various design, the behavior of alloys under all sorts of 
conditions, methods of fabricating, effects of drawing and 
forming. 


These studies are reflected in our engineering designs 
and shop practice—with the result that Scaife Alloy Steel 
Tanks represent an ideal combination of modern scientific 
development, and extensive practical experience. 

For assurance of top performance and greatest overall 
economy—specify SCAIFE! 
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For Machines 
and Machinery 
of All Kinds 


@ Positive, fast-acting and dependable, 
Quick-As-Wink Control Valves have 
demonstrated their outstanding superi- 
ority under a wide variety of conditions. 
All operating parts are in pressure 





Quick-As-Wink 
Foot Operated 
Air Vaives 


balance eliminating any tendency to The 3401-RA4 pictured 
1. The U-sh Boal ' above is a 4-way two posi- 

creep or Crawl. € U-shaped packers } tion valve for controlling 
are expanded by pressure and seal double acting air cylinders. 
tightly preventing leakage. There is no Ideally used with brakes, 
1 . ; ‘di | shears, presses, forging ma- 
Sindee stinding —no metal-to- chines, etc., because the 
metal seating. Every valve is a quality operator has both hands 
product—precision made and indi- aS a 
: ; : Furnished in 34", '/2", 34", 

vidually tested. They give users a maxi- 1", 1g" and 11/2" sizes. 


mum of long and trouble-free service. | 3-way and 4-way neutral 
position or regular actions 


Furnished in hand, foot, pilot, sole- —for air up to 125 Ibs. 


noid and diaphragm operated designs | and ved rag 0 
: : ° send tor a catalog today 

for controlling all types of air and ond ont tall details chat 

hydraulic equipment. Let us work with | the complete line. 


you on your requirements! 


Quick-As-Wink 
Control Valves 


Manufactured by C. B. HUNT & SON, Inc., Salem, Oheo. 


Engineering and Sales Representatives in the Principal Cities 
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Have You Checked 
the Listings in Our 


CURRENT NEW 


LITERATURE 
SECTION 


? 


Since resumption of this pop- 
ular Product Engineering fea- 
ture, almost 2,000 requests for 
catalogs, booklets and bulle- 
tins have been received 


every month. 


Be sure you use this Product 
Engineering reader service 
to help keep your library up- 
to-date. The reply cards 
printed on each CURRENT 
NEW LITERATURE page are 
for your convenience in re 
questing literature which in- 


terests you. 
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SANDVIK STEEL, INC. 


111 EIGHTH AVE., NEW YORK 11, N. Y., WAtkins 9-7180 
180 N. Michigan Ave., Chicago 1, Ill., FRAnklin 1745 
1736 Columbus Rd., Cleveland 13, Ohio, CHerry 2303 
WAREHOUSES: New York and Cleveland 


er, 1948 
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Production conscious 


Accurate engineers know the 


importance to you of 


having all your springs exactly 


right. They know that 
uniform springs which 
precisely meet your specifi- 


caticns simplify assembly 


and cut losses due to rejects. 


Write for details, today. 


ACCURATE SPRING MFG. CO. 


3815 W. Lake Street, Chicago 24, Illinois 


. & 
AS 
Secale! 
A f 


YVR AVIAN AIA 


BOQ SOGGY 


ie 
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STAINLESS STEEL 
FASTENING DEVICES 


Prompt Delivery 
of both Specials 
and Standard Items 


3 When you need non-corrosive fastening 

We Stock: devices. write or phone Allmetal first. 
Cap Screws Chances are we have them IN STOCK 
e ready for shipment. Let us estimate on 
Machine your requirements. For illustrated liter- 
Screws ature, write today to Department X. 


Bolts 
e 


Washers - 

Nuts = 

Wood Serews S 

— Pins = 

Pipe Fittings = 
° 


Rivets 
Cotter Pins 
. 

Wing Nuts 


. 
Etc. 


ALLMETAL SCREW PRODUCTS CO., Inc. 


33 Greene Street, New York 13, N. Y. 


Easy Tanning Rotor 


HAS BLADES OF 
THIN, STRONG PLASTIC 


The rotor blades for the air 








‘ speed indicator of The Friez 

\ Instrument Division of Ben- 

dix Radio are plastic molded 

ox ama by Aico. Careful study of the 

; OO 4 %; requirements for the part and 
J-. 5 Saf Semon’ complete knowledge of plas- 
“ tics materials and molding 





methods produced a superior 
blade at reduced cost . . 

improved the product and 
saved manufacturing expense. 


Send for this data sheet d : SCO 
which completely de- 


scribes this interesting 
plastics application. 


~ 
% 
' 


PRECISION MOLDING 


for over 32 years 





AMERICAN INSULATOR CORPORATION 


New Freedom, Pennsylvania 
MANY THINGS ARE BETTER BECAUSE OF PLASTICS 
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the air 
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»f Ben- 
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of the 
art and 


oe i ’ OPP GLASS parts fit snugly, transmit colors 


Precision grinding of Kopp Glass parts 


perior clearly, control distribution of light accurately, 


resist abrasion, shock or thermal shock—and otherwise 


t and 


iat fulfill your requirements — because Kopp takes pains in 


the design, manufacture and inspecting of all products. 


If you want highest quality glass parts for indicator 
lights, beam control, sight glasses, mechanism cases, 


or other service—specify KOPP! 


KOPP GLASS «xc. 


SWISSVALE, PA. 


Representative Kopp Indicator Glasses 


Dn 
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Two Plants for Spring Service 


BARNES-GIBSON-RAYMOND 


DIVISION OF ASSOCIATED SPRING CORP 


DETROIT 11, MICH. 





Could You Use 
CIRCULAR STAMPINGS 
if there were no 
Tool Charges 


Then - Write for the 


Commercial “Shape Book” 


It lists Stampings for which tools 
are available 


MANUFACTURERS OF 
HYDRAULIC EQUIPMENT—FORCINGS 
AND 
HEAVY CAUCE PRESSED STEEL PARTS 


The Commercial Shearing & Stamping Company 


YOUNGSTOWN 1. OHIO 


Fact 


ANN ARBOR, MICH. 


PRESSURE REDUCING 


and REGULATING Valves 
Designed 


If you manufacture equipment using 
water, air, steam or gas pressures 
which need to be controlled, send 
your problems to us. 

Our twenty-five years of experience 
in the manufacture of special auto- 
matic valves is available to help you. 
Send us the details of your pressure 
problems, 


Write fer your free copy of 
our new (948 Catalog for 
complete details on standard 
CASH-ACME Products. 


“| 
"My, 
! 


cASULACME Automatic Valves... ~~ 


A.W.CASH VALVE MANUFACTURING CORPORATION 


6662 EAST WABASH AVENUE, DECATUR, ILLINOIS, U. S. A 
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“Standard electric: weld, a aes TE 
“to precision tolerances of gauge, diam- 


Com ovality. and straightness which 


gives almost perfect balance -at high - 
| - R.P.M. Made from high strength steel, . 


“every piece is hydro- tested to within 
a LO% of the elastic tietiates a the steel 


‘“Bssuring- dependability. and Safety Pa: 
eration. For expert. workmanship a5 


and requirements: that demand a tube 
lof B exacting, specifications— eee 


Specify: SERS VARD: —it it pays! : 


4 izes 4" MA" B oes to 518 0.0, 22 BW. G10 38W.G. 
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(THE STANDARD TUBE CO. 


Detroit 28, ary! Michigan 


Welded Tubing / Fabricated Parts 


ANDARDITE with STANDARO It Po 
ays 
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The skill and patience of crafts- 
men that execute miniatures often 
compares but never attains the 
degree of detail... comprehen- 
sive detail that is required of the 
craftsmen who mold dependable 
steel castings. 


For example, at Unitcast, opera- 
tion of the “Sand Control” sys- 
tem is just ove of many compre- 
hensive details that only reflects 
in the quality of the product. 
During each operating hour, 
constant vigilance and continual 
testing is necessary to control 
the many, many elements that 
mix good molding sand. Such 
items as moisture, permeability 
and the like must be held within 
definite limitations to produce 
Unitcastings efficiently. Differ- 
ences in design between in- 
coming and outgoing jobs on the 


Send for our free folder 


Of ticeliamechitenirel tens tiem lll 
that processes an average of 750 
tons of molding sand per day 





molding line upset the immediate 
standards and the unusual jobs 
require special mixtures. 


Yet, it’s all in the day’s work. 
With Unitcastings, like model 
making, painstaking time and 
patience have established long 
records of proven standards that 
assure Unitcast’s customers the 
benefit of efficient casting pro- 
cedure. Take advantage of 
Unitcast’s proven experience... 
for your next job specify Unit- 
castings! Unitcast Corporation, 
Steel Casting Division, Toledo 
9, Ohio. 
In Canada: 


CANADIAN UNITCAST STEEL, LTD, 
Sherbrooke, Quebec 


PRODUCTS LASTLONGER + BUILT WITHSTRONGER UNITCA 








UNITCAST 


Corporation 
ELECTRIC STEEL CASTINGS 





antl 


IF IT’S 


here... 
ws NEWS... 


IT’S WORTH 
STOPPING TO SEE! 


Maybe Industry doesn’t maintain 
show windows on Fifth Avenue or 
State Street or Wilshire Boulevard 
like America’s great department 
stores. But your industry has 

a mighty effective show window... 
and this is it ... this magazine. 

In these advertising pages 

alert manufacturers show their 
wares. Here you will find 
up-to-the-minute news about 
products and services designed to 
help you do your job better, 
quicker, and cheaper. 

To be well-informed about the 
latest developments in your 
business, your. industry ... 

and to stay well-informed... 

read all the ads too. 








McGRAW-HILL 
PUBLICATIONS 
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milk separators 
milking machine® 
furnace blowers 
stokers 
oll burners 
water pumps 
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PACKARD 
MOTORS — 


Packard Sunlight Motors, in greater num- 
bers than ever before, now flow from our 
new plant ... built to supply the ever- 
growing demand among the manufacturers 
of motor-driven appliances and equipment. 
Now, more manufacturers and more con- 
sumers can profit from the dependability 
and efficiency of motors that have become 
the standard of excellence in the appliance 
field. For product value .. . for trade 
acceptance ...for customer satisfaction ... 
choose Packard Sunlight Fractional Horse- 
power Motors for their power and prestige. 





ZA 





Packard Electric Division, General Motors Corporation, Warren, Ohio 


















ee-high octane 
gasoline 


Le) 


--- electric 
household appliances 


partners 


5 
LJ. 
aw = 
i\\ 
Drafting, Reproduction, 
Survering Equipment 
and Materials. 


Slide Rules, 
Measuring Tapes. 


® Creative men...engineers and engineering draftsmen...plan and build things 
to last. By the same token they look for instruments and equipment that will last, 
The tracing paper they draw on must be permanent. Their drawings must serve 
as lasting records. They may even have to use these same drawings years later 
to make new reproductions. 

For 81 years there has been a lasting partnership between Keuffel & Esser Co. 
equipment and materials and the engineers and draftsmen of America. This 
partnership has been so general, that there is scarcely an engineering or construc- 
tion project but what K & E products have played their part in it. 

One of these products is ALBANENE* Tracing Paper. Its 100% pure white rag 

fibers are stabilized and transparentized 

© ” with Albanite, a K & E synthetic solid. 
| Nn C r e Cc Tl Nn C ALBANENE is permanent. Free from oils, 
it cannot “bleed” nor lose its transparency 

with time. For complete details, write to your nearest K & E distributor or to 


Keuffel & Esser Co., Hoboken, N. J. 
*Reg. U. S. Pat. Off. 
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ote oes SMOOTHLY...SAFELY...ACCURATELY 


r Co. 
This 
truc- use 


te +'AYDRAULIC 
2 rag FLOW EQUALIZERS 


tized 
solid, 


| oils, 


rency 


Gen 
or to 

PESCO DUAL INLET DOUBLE ACTING 
FOUR OUTLET EQUALIZER HYDRAULIC CYLINDERS 


PESCO FOUR-WAY 
CONTROL VALVE 


RESERVOIR 


Equalizer with single inlet and two outlets 
Whenever equipment must be designed to move unequal ail sind seed at ——- 
loads forward and backward, or up and down in pre- 

cisely equal movements, it will pay to study the ad- 
vantages of Pesco Hydraulic Flow Equalizers. 

Pesco Hydraulic Flow Equalizers will control the flow 
of hydraulic liquid to two or more cylinders, either single 
or double-acting, with an accuracy of within 2 per cent 
with a load differential on the cylinders of 1,000 pounds. 
They are built for capacities up to 5 g.p.m. per outlet, 
and are good for normal pressures up to 2,000 p.s.i. 
Special designs will provide for operation at pressures Senaibece with tue tulets end fens eutiete 
up to 3,000 p.s.1. . . controls the flow to two double-acting 

Pesco Hydraulic Flow Equalizers are available in pep ate 0 anor Magee Pag gt 
several variations. All are built with the same extreme ine anak i canes es Wie 
accuracy and precision that characterizes all Pesco four single-acting cylinders. 
Hydraulic Motors, Pumps and Control Valves. For com- 
plete descriptive materials and catalog pages, write today. 














Il poy LADELP MIA 
‘CONVENTION 


a os 
| X ER CORPORATION mula 


11610 Euclid Ave. - Cleveland 6, Ohio VISIT PESCO 
BOOTHS 


820-821 


TS" DIVISION 


MANUFACTURERS OF SUPERCHARGERS 
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NOW! 


Unit = Including Pump, 
Relief Valve And 
Strainer For Only 


Here’s the combination pump you’ve 
been looking for. It’s time-tested, efficient and quiet. 
It’s complete with relief valve and strainer. Like all 
Sundstrand pumps, it embodies the ROTA-ROLL 
principle and pumping members. If you need or use 
pumps of this capacity, be sure to investigate this low 
cost pumping unit. 


Available in 5 Sizes, From 6 G.P.H. to 


35 G.P.H. This pump has an adjustable relief valve 
for settings up to 300 PSI. The five sizes range from 
6 G.P.H. to 35 G.P.H. These figures are based on a 
motor speed of 1725 RPM and 100 PSI. 









— Small, Compact and 


cuz: = Quiet in Operation 
You'll like the quiet per- 
formance of this pump, and 
you'll like the ease with 
which it can be adapted to 
your design. It’s small, com- 
pact, and will improve the 
appearance of your product. 


ADJUSTABLE RELIEF VALVE 





2560 ELEVENTH STREET 


| Rs 
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This Low Pressure Pumping | 





























Rota-Roll 
Principle 
Offers 6 
Advantages s¥:.. 


ROLLER 


Pp NE 


] ROTA-ROLL PRINCIPLE of pumping members pro- 

@ motes quiet operation, longer life because (see above) 
smaller roller is keyed to shaft and drives outer mem- 
ber at a speed 25% lower than motor speed. 


QUIET OPERATION because ROTA-ROLL pump. 
ing members and efficient inlet port design reduces 
Cavitation at the inlet port. 


SMOOTH UNIFORM FLOW AT ALL PRESSURES 
because rotating roller and rotor are self-emptying, 
eliminating turbulence, and other interference with 
smooth uniform ftow of oil. 


SMALL AND COMPACT (see illustration) will lend 
itself to and improve your product appearance. 


HIGH OVERALL EFFICIENCY at maximum contin- 
@ uous duty pressure. 





oo 


wp 


*LOW COST — Mauufacturers list price f.o.b. Rock 
ford, Illinois, for 35 G.P.H. unit $16.90. Priecs for 
smaller capacity units slightly less. 


- 








SUNDSTRAND HYDRAULIC DIVISION 


Cut Costs And Improve Your 
Product With This Unit 


Cut costs by getting all three: pump, pres: 
sure relief valve and strainer in one compact 
unit. Get quiet, efficient performance and 
improve your product appearance. Send us 
your requirements and ask for bulletin P-36. 





e ROCKFORD, ILLIN‘OIS 
FUEL UNITS @ HYDRAULIC PUMPS e@ TRANSMISSIONS e@ FLUID MOTORS @ VALVES and CONTROLS 
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OHMITE 


RHEOSTATS 


OH 





TS 


MITE 


CHES 


Ledladliy 557 Cgc 


in TABLE MOUNTING 

CAGES 
Used to prevent me- 
chanical injury to the 
rheostat or human 
contact with electri- 
cally “live” parts. 


Tabletop mounting, 
ventilated enclosures. 


with TOGGLE SWITCH 
and EXTRA LUG 


Permits dual switehing 


apa pea eer SST 


arte 


of rheostat and inde- § 
pendent circuits. Rheo- & 


stat winding is termi- 
nated at an extra lug 
located where the 
switch opens. 


“tts 







TANDEM 
ASSEMBLIES 

Ohmite rheostats can 
be mounted with two, 
three, or more in tan- 
dem, for simultaneous 
operation of several 
circuits by one knob. 


with BUSHINGS 
for special 
panel thickness 


Rheostats can be fur- 
nished with extra-long 
bushings and shafts for 
= 1/ ” 
panels over 14” and 
up to 2” in thickness. 
Five bushing lengths. 


with SCREW 
DRIVER SLOT 
SHAFT 


Shaft ends can be slot- 
ted for operation with 
a screwdriver, where 
few adjustments are 
needed. Minimizes 
tampering with setting. 


with DEAD LUG 
OFF-POSITION 


Opens the circuit at 
the high resistance po- 
sition as the contact 
passes on to the lug, 
which is disconnected 
from the winding, 








with SNAP-ACTION 

OFF POSITION 
Opens the circuit at 
the high or low resist- 
ance position. The con- 
tact brush snaps into 
an insulated notch 
next to the lug, provid- 
ing indexing. 


with DEAD-SECTION 

OFF POSITION 
Opens the circuit at 
the high or low resist- 
ance position as the 
brush passes off the 
lug onto an insulated 
section, Medium duty. 


with TOGGLE 
SWITCH 
Toggle -witeh is oper- 
ated with a_ positive 
snap by the rheostat 
arm at either end po- 
sition. Used for heavy 
duty applications. 














For Instance. 
On Applications of Modern Thread Grinding: 


The special Ex-Cell-O machine illustrated here grinds 
threads on large tough axle housings for some of the 
) heaviest trucks and busses that travel the highwoys- The 
) housings are me e of forged steel hardened to approxi- 

mately 40- . Special tooling on this production 


machine inc te locators to aid in handling 
the heavy 2 hydrauli actuated tail- 

stock which s 

and an automati 

which eliminates the need for a drivi 

multi-rib grinding wheel cuts the threads 
\ nation of electric and hydraulic actuation and controls 
simplifies operation of the big grinder. 





Ad if you have any production work or P problems that involve 
>) thread grinding, get in touch with your nearest Ex-Cell-O 
; representative or write to Ex-Cell-O Corporation, Detroit. 



























EX - — 
i CELL-O CORPORATION 


Way-Type Precision Boring Machines » Special Multiple F 
Detroit 32, Michi 
ecial Purpose Machines Tk bigot Machines pie: red 
ool Grinders » Continental Cutt . Prin Lapping Machions : aa oe 
Continental ° Broach Sharpening 
Machines 








Power Units » Drill Jig 
Pshins «RL Ps nd his «Fl aig aaanmng Pemerardd 
» Dairy Equipment « Aircraft and Grinding Spindles 
Miscellaneous Production 
Parts 











Anti-friction minded? Of course you are. But are you using 
bearings that really conquer, really RUN RINGS 
AROUND FRICTION? 


Making truly superior ball bearings isn’t simply a matter 
of ‘‘marrying”’ good races to good balls and good retainers. 
What counts is how well these basic components are 
mated—how well they are designed and engineered to 
“get along with each other”’ as life-time team mates. 


Micro-analyze any Ahlberg ball bearing and you will find 

. . balls that are accurate to .000025” in sphericity, 
matched in sets to .000025” .. ‘“‘generated’’ raceways 
that assure true race curvature, perfectly matched ball 


paths... chrome alloy electric furnace steel that is metic- 
ulously heat-treated for maximum toughness without 
brittleness. 


In all other ways, from blue print inception to final inspec- 
tion, Ahlberg bearings are. . 


PRECISION MADE—PRECISION MATED. 
Sales engineers and branches in principal cities. 


AHLBERG BEARING COMPANY 
Chicago 32, Illinois 


AHLBERD “7 


3019 W. 47th Street . 


BALL BEARINGS e ROLLER BEARINGS e PILLOW BLOCKS 
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DRESS UP YOUR 














F roductive 


FORMICA 


++ Work in Industry 


CUYAHOGA 
@ ALL IT WEEDS 
1S A HOLE! 




























PRODUCT.. 


IN ADDITION TO EYE APPEAL 80 
vital to sales and profits, Snap 
Clips provide a low cost, simple, 
speedy and effective method of 
applying trim or moulding to 
your product. 

A slight pressure of the hands 
does the job in a jiffy . . . the 
Snap Clip alone does the entire 
job of holding . . . all it needs is 
a hole. 

If you have a fastening or 
joining problem we'll gladly ad- 
vise you about the Snap Clip 
application to your products. 


The CUYAHOGA SPRING @ 


10251 Berea Road = Cleveland 2, Ohio 
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D.0.James Motorized Reducer, size 202M, 
60 horsepower, 90 R.P.M.—using Howell 
totally enclosed fan cooled motor—driving 
large belt conveyor. 





bev Sona 


sat 











D.O.James Motorized Reducer, the centrally 


This simplified assembly, using 


Howell standard flange type 

balanced drive with great emergency strength, is an important motors, coupling connected with 
high speed pinion gear shaft 

factor in this rock moving job. The conveyor belt, mnaies Tor gremter Goteertniiiy. 


Howell Precision-Built Motors 
are the product of Howell Electric 
Motors Company, Howell, Mich- 


igan— Makers of Quality Motors 
an hour—reall y making the hard jobs easy. Since 1915. 


driven 350 feet per minute, moves 550 tons of rock 


D.0.JAMES GEAR MANUFACTURING COMPAN 


ot 


Since 1888—Cut Gears » Gear Reducers + Flexible Couplings 
‘ 
1140 W. Monroe Street » Chicago, U.S. A. 
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WITH 


SS 
LOADS! 





Each Rollway Bearing takes only its 


specific load ... The radial bearing takes radial 
loads; the thrust bearing takes thrust loads. In this 
simple but effective way, Rollway’s Right Angle Load- FREE SERVICE 
ing eliminates compound loads and complicated 


stresses. Specifically, it splits your load in two. Send us your designs for bearing analysis and 
i . recommendations. All information held confidential. 
Rollway Right- Angle- Loading helps your 


machines to run longer . . . under heavier ROLLWAY BEARING CO. INC. 


loads ... with lower maintenance cost 
Syracuse, N. Y. 
It reduces the unit loading on rollers and bearings. 
Insures lower starting and running torque. Eliminates 
all resultants from oblique loads, all piling up of 


thrust and radial loads on the same bearings. Re- 
duces roller end-rub and roller wear-back . . . avoids 
roller pinch-out . . . provides greater resistance to 


RIGHT-ANGLE-LOADED 
shock. 


ae BEARI NGS 
Fewer shut-downs! 


Less replacements! OFFICES IN: PHILADELPHIA ® BOSTON ® PITTSBURGH AND @ [ 


CHICAG e MINNEAPOLIS . BIRMINGHAM = H STON e 
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FOR BUSINESS 
MACHINE 
MANUFACTURERS 


a 
\ 
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This design for a calculator housing is an 





excellent example of the many product 
advantages afforded by versatile cellulose 
acetate. 

Shatterproof, resilient, lightweight, with a 
permanently lustrous finish, acetate is the ideal 
plastic for products that are subjected to day-in- 
day-out use. Dimensionally stable, it may be molded 
to close tolerances— permitting secure and rapid 
assembly with integral metal sections. New formu- 


lations even provide flame resistance. 


Perhaps low-cost cellulose acetate housings oF 
parts can add new durability and sales appeal to 
your product. Our technical service staff invites 


your inquiries. 


HERCULES POWDER COMPANY 


904 Market Street, Wilmington 99, Delaware 


SUPPLIERS OF HIGH-QUALITY CELLUL 


Drcemper, 1945 


-Ei-LU LOSIC PL 








OseE 


ELiuLtGs 
E ACEFATE «¢ EFH Vi CELLULGSE 


STICS 



















Suggested design for desk calculator by 
Carl Sundberg, Sundberg & Ferar, 
Detroit, Mich. 






Sectional view showing easily assem- 
bled two-piece housing. Keys and 


knobs are molded as separate units. 











MOLDED IN CELLULOSE ACETATE FOR 


Dimensional Stability - Permanent Color & Finish 


Thin-walled Tou yhness * Rapid, Secure Assembly 


DERIVATIVES FOR PLASTICS 



























































Lightweight 
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Pee 
ea 
1 gil \* |) Here’s a reliable gear-motor com- 
| am a bination you'll want to look into. 
\\ se 
od 
$! 
Why? 


Because the motor is an industrial type motor built by Howell 
and backed by 33 years’ experience in building industrial type 


motors exclusively. 
RT 


The gear reducer is built by the D. O. James Manufacturing — a 

‘ Pe ; ‘ m - . a - Sy. 
Company, specialists in their field with more than 50 years RED BAND MOTORS 
experience. 

The combination makes an integral packaged unit with the HOWELL j 
motor flange-mounted to the reducer, yet with a flexible cou- in 4 

: : y 
pling so that motor and reducer can readily be separated for i SINCE 1915 a 
maintenance. a 

For a modern, economical means of obtaining relatively low For geared motors, motors with unique 

; i “ : electrical characteristics, special mechani 

speeds from constant speed motors in your business, be sure— cal form. or standard motors (with an) 
buy Howell! 5 type of enclosure) jrom 1/6 through 150 


HP, consult your HOWELL representative 


IOWELL ELECTR iC MOTO! qc ( Ei i AICHI<( 


N 
mw TY ad ts Yaw . id 


ee 
sa 


MANUFACTURERS OF PRECISION BUILT, INDUSTRIAL TYPE MOTORS 
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, Gasket 










Simplify Installation 





Save Space 











This new Colonial Pull-Down Broaching 
Machine is an excellent example of how 
Vickers Gasket Mounted Valves simplify in- 
sallation, save space and make adjustment 
easier for hydraulic control systems. 

All valves in the panel box are easily accessible for adjust- —_ ail hydraulic contrat 
ment by simply removing the cover. For cleaning and other ‘his 9g 
maintenance, any valve can be completely removed by just —_ without opening ponel 
loosening the hold-down screws . . . the piping is not disturbed 
and the system is not drained. The installation is simplified 
and more compact because all hydraulic piping connections 
are made into the opposite side of the machined surface upon 
which the valves are mounted with sealing ring type gaskets. 
The concealed piping also results in improved appearance. 

Contact the Vickers Application Engineering Office nearest 
you for suggestions on how Vickers Hydraulic Equipment 
can improve your machinery. 


x 





ITE FOR NE W BULLE TiN, 48-2 7 
This bulletin will give you useful information 
regarding applications, advantages and instal- 
lation drawings for Vickers Gasket Mounted 
Solenoid Controlled Directional Valves. 





VICKERS Incorporated 


DIVISION OF THE SPERRY CORPORATION 

1454 OAKMAN BLVD. e DETROIT 32, MICHIGAN 

Applicotion Engineering Offices: ATLANTA © CHICAGO © CINCINNATI © CLEVELAND © DETROIT 

10S ANGELES © NEWARK © PHILADELPHIA © PITTSBURGH © ROCHESTER © ROCKFORD — 
ST. LOUIS © SEATTLE © TULSA © WASHINGTON © WORCESTER 











In an internal combustion engine, in the boom of 
an excavator, or in the landing gear of an airplane, 
sleeve bearings and bushings are the equivalent 
of jewels in a watch. They must meet high pre- 
cision standards. 


The Federal-Mogul babbitt-lined bearing pictured 
above passes through 18 precise, major manufac- 
turing operations in “strip” production. During 
this period it must pass muster in 51 measurement 
checks, visual examinations, analysis, temperature 
and special tests. Just one production operation 
immediately requires checking wall thickness in 


at least six places, crush relief in at least four places 
and detailed visual scrutiny of the finished lining 
surface. 


To produce the fine performance your specifica- 
tions call for there can be. no compromise at any 
point in manufacture. Our six sleeve bearing 
manufacturing plants—the result of 49 years’ spe- 
cialization— with extensive research and engineer- 
ing facilities, can combine quantity, low cost and 
quality in bearings that will do your job well. 
Your inquiry is invited. 





HEAVY LOAD for big Die- 


for pumps, compressors, in- sels, power plants, etc.— 


HIGH SPEED, high tempera- SPEED & LOAD bearings 
ture, automotive type bear- 
Ings available in many 


combinations. 


BRONZE PARTS in many 
shapes, sizes; thrust washers, 
bushings; for many types of 
applications. 


Power goes to work smoothly through 


FEDERAL-MOGUL 


EDERA 


dustrial electric motors and 


bearings up to 274%” O.D., 
similar uses. 


steel and bronze back. 


FEDERAL-MOGUL CORPORATION 


% 
SS. w 
<CrZ sent vit 


11043 SHOEMAKER, DETROIT 13, MICH. 
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Here's real help—close by—when you 
need simple or intricate spring shapes— 
metal stampings—or wire forms. Raymond 
serves from start to finish—with engineer- 
ing design, production efficiency, special 
finishes and inspection operations—every- 
thing you need for complete 
spring satisfaction. 


IR a ( 
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| OR well over 40 years we’ve been making gears of 

| all types from any practical material in diameters 

| ranging from inches up to 30 feet. We make racks, 
speed reducers and special machinery, too. 


And we are proud of the fact that, in those 40 years, we 
have given our customers complete satisfaction. 


Long ago, we found that it was ‘‘good business’’ to give 
you exactly the kind of work you want—to take an 
individual interest in every product that leaves our 
plant. And we do. 


That's why we think it would be ‘‘good business’ for you 
to ask Earle for estimates on your work. The Earle Gear 
and Machine Company, 4710 Stenton Ave., Philadelphia 
44, Pa.; Sales Offices: 149 Broadway, New York 6, N. Y.; 
901 Davis Ave., Pittsburgh 12, Pa. 






IT'S GOOD BUSINESS 
TO DO BUSINESS WITH 






EARLE ~ GEARS 





It's as true with a 
bearing as it is with a 
chain— if there’s one single 
weakness it won't stand 
the gaff. 


Should we who design and make Aetna 

bearings for the World's greatest industries forget 
that simple truth .. . Then, and justly so, we can 
expect industry, both great and small, to forget Aetna. 


In fact, for nearly 50 years ESCO has successfully tackled special 
electrical problems the world over. Whatever you require in specially 
designed rotating electrical equipment — motors, converters, 


dynamotors, special DC, AC, and universal motors — ESCO 
AETNA BALL AND ROLLER BEARING COMPANY knows the answer. Not only are our units engineered to meet 
4600 SCHUBERT AVENUE e CHICAGO 39, ILLINOIS | YOU exact need, every unit that leaves ESCO is tested to guarantee 
satisfaction. Each and every unit is dynamically balanced and 


individually tested under load conditions. Do not hesitate to send us 
STANDARD AND SPECIAL BALL your problem. ESCO will provide applicable data without obligation. 


Aetna THRUST BEARINGS + SPECIAL ELECTRIC MOTORS + GENERATING PLANTS * GENERATORS 
ROLLER BEARINGS ¢ ANGULAR 


CD MOTOR GENERATING SETS + DYNAMOTORS + CONVERTERS 
CONTACT BALL BEARINGS e a 


BALL RETAINERS » HARDENED Le, CHIC Specialty Co 


New 52 page catalog available on request | 















— et ARINg AND GROUND WASHERS « 
* e* == SLEEVES » BUSHINGS | 
{4 ann got TTT e | 170 SOUTH STREET, STAMFORD, CONN. 
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Pro} 


Low Maintenance Cost... 


High Machine Production 








tr The Dollars-and-cents Advantages 
cks, 
e 
‘ns of the Airflex Principle 
yr The experience of thousands of satisfied users proves that 
— Fawick-equipped machines do more work—at less cost— 
— and earn more money. 
ear Fawick Clutches adjust themselves. They put an end to 
.Z wasteful clutch-adjustment down time. They contain no La 
' arms, levers or springs to wear or break. In fact, they re- Roofing Machinery Company Automatic Roofing 
‘ : Paper Machine equipped with Fawick Clutches 
_ duce clutch maintenance costs practically to zero. for Slip, Forward and Reversing Service. 
f Furthermore, a Fawick Clutch is a shock absorber that . £e 
= protects the entire machine, reduces over-all maintenance 


expense and adds years to its productive life. It cushions 
and absorbs shocks, jars, jolts and vibration, preventing 
unnecessary breakage, undue wear and tear and needless 
parts replacement costs. 

The Airflex principle has proved its advantages under 
exacting conditions in many fields—petroleum, earth-moving, 
metalworking, rubber, pulp, paper and others. New appli- 
cations are being developed constantly. 


Write our Engineering Department for recommendations Fawick Airflex 10” Constricting-type Clutch 
f the F ale of b aed ¢ ° and Fawick Rotorseal on Pointer Willamette 
ot the Fawick elements best suited for your equipment. “SKYHOOK" Logging Machine. 





HERE’S HOW IT WORKS 


























= = 
9 “ 
Compressed air expands the rub- 7 
ber-and-fabric tube to engage = f = +} 
clutch with any degree of “grip” | : | 
) you want. Release the air and =/ zs) 
pecial ; :; 
: clutch disengages. 
ecially 
rters, 
ESCO = 
meet e | 
oe Lombard Corporation 150-ton O. B. |. Press 
yrantee h ; dein 
: equipped with 26° Fawick Constricting-type 
d and Paes Clutch and 24” Fawick Expanding-type Brake 
nd us So ad 
ation. 
and 
ATORS 
ERTERS 
», 
\ Se - oie f - 
X 
) A FAWICK AIRFLEX CO., INC. =e er 9919 Clinton Rd., Cleveland 11, O. 
in Canada, Renold-Coventry ‘Ltd., Montreal, Toronto, Vancouver, Quebec © fn Britain, Crofts Engineers, Lid., Bradford, England 
: a iia 
D . 
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There’s a Pittsburgh Power Driven Brush 
for every Industrial Use! 


@ GLASS @ AUTOMOBILE @ TIRE & RETREADING 
@ STEEL @ RUBBER @ SHOE MANUFACTURING 
@ PLASTICS @ PAPER & REPAIRING 
Pittsburgh brushes are specifically designed | Consult the Pittsburgh engineering repre- 


to meet your particular finishing requirements. sentative today. He'll gladly work with you in 
They’re tough enough, stiff enough to resista- developing any type of power-driven brush. 
brasions. They’re soft enough to improve sur- And you can be sure it'll do the job right! 

face texture. And the perfect balance of Pitts- 
burgh brushes carefully controls distribution of 
the brushing stock—provides top efficiency, en- FREE! 


during economy. 








Stee! rule and depth gauge, 6", complete with pocket clip, 
In the complete Pittsburgh line are brushes and atttractive leather case. Yours for the asking ... write 


“ ” ° y D D x1 40 é ep : 7-2 
of all types. “Perfect Balance” sections. Wheels Pistshurgh Plate Glass Company, Dept. W-2, 
3 J ae Baltimore 29, Md. 
and assemblies. Uni-fill scratch brushes. 


Pp OWL Vven. BRUSHES 
G 














BRUSHES - PAINT - GLASS 
PITTSBURGH PLATE 


CHEMICALS 
GLASS 


PLASTICS 
COMPAN Y 
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Cnother Great Line! 
EW DELCO MOTORS 


Sh AROS ARES AO BEES — 
al Selanne: 
Se 


% 





FOR REFRIGERATION AND 


AIR CONDITIONING 


EQUIPMENT 


CHECK THESE FEATURES OF 
THE NEW DELCO MOTOR 


The inner and outer races 
of the ball bearing on the 
end opposite the drive end 
are locked to give maxi- 
mum thrust capacity. 


Polyphase motors have 
double squirrel cage rotors; 
die cast aluminum con- 
ductor bars and end rings. 


Close tolerance air gap 
between rotor and stator. 


Main frames, end frames of 
rigid cast iron construction. 


Extended accessible mount- 
ing feet cast as unit with 
main frame. 


Single phase available from 
1 h.p. through 5 h.p. and 
polyphase available from 
1 h.p. through 7% h.p. 
1800 R.P.M. 








Developed especially for compressor service, this new line 
of Compressor Duty Motors by Delco embodies everything; 
needed to assure long, dependable operation in air condi- 
tioning and refrigeration equipment. 


The new Delco Compressor Duty Motors are quiet and 
smooth-running. They’re compact, self-ventilated, thor- 
oughly insulated. The rugged cast iron frame permanently 
protects the inner working parts. The double shielded 
ball bearings are provided with ample lubrication. 


These are just a few of the reasons why this new Delco 
line will do a better job of powering your compressors. For 
the full story of their value and quality, write to Delco 
Products, Dayton, Ohio, or our nearest Sales Office. 
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PW ey 4: 
50-OHM ON 
RESISTOR SHRUGS OFF 


35,000-WATT 
WALLOPS! 



























It is unbelievable that so small a resistor can carry 35,000 watts! 


But it actually happens, repeatedly, in the case of Ward Leonard Non- 





















Inductive Plaque Resistors wound with Nichrome V wire — used i 
P ; , ; : COMMON P' RA T PHON | 
in telephone carrier circuits operating through rural power lines. ae ES Ge SeL eee See 
BREAKER 
This is the story: Circuit breakers are installed in the power — 
lines to protect them against “shorts” due to falling wires, etc. But the 
telephone carrier currents are blocked by the high impedance of the | 
breaker solenoids. A low-impedance resistor is therefore used as a 
by-pass at each solenoid. 
When a “short” occurs, the resistor must be momentarily able on 
to carry amperage far in excess of its normal rating, because mechani- p 
r 
cal lag prevents the circuit breaker from opening instantly. The same pi 
applies when lightning, or accumulated static charges, discharge to pes 
st 
the ground. pr 
Fi 
Tremendous strain is imposed upon the winding of the resistor SOLENOID - 
during the instant of high current impact, yet it must stand up. dr 
in 
To assure maximum performance and dependability, Ward Designed to protect telephone circuits that utilize power ec 
Leonard uses windings of Nichrome V. This superlative Driver- supply lines, this resistor, rated at 50 ohms and 125 ¥ 
: ; i watts, is intended normally to carry a current of about w 
Harris alloy sustains tremendous voltage surges without loss of 1.6 amperes. In the event of short-circuit, however, it r 
characteristics, retains its superb stability in spite of severe thermal will tolerate 16 times this amperage, and a voltage in- 
py os . A h crease producing 35,000 watts, for the fraction of a 
shock, stays on the job even though “jolted” again and again... when ena wenn te 6 gome Vee chek tae © 
a breaker makes several attempts to restore an open circuit. operate. Cooling in less than a second after sustaining 
such an abnormal current impact, the winding, of .0101n 
Whatever your electrical resistance problems — conventional, diameter Nichrome V wire, remains unimpaired. In fact, 
; ; é : ‘ . this severe treatment can be administered for 3/100ths 
unusual, or seemingly impossible of solution — send your specifications of a second per second for 3 successive seconds without 
to us. We manufacture and draw the most complete line of electrical damage to the resistor. Made by Ward Leonard Electric 
; Co., Mount Vernon, N. Y. 
resistance alloys in the world. 
> 
Nichrome is Manufactured only by 
- e 
Driver-Harris Company 
HARRISON, NEW JERSEY 
BRANCHES: Chicago, Detroit, Cleveland, los Angeles, San Francisco, Seattle 
Manufactured and sold in Canada by 
The B. GREENING WIRE COMPANY, LTD., Hamilton, Ontario, Canada 
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DRY LUBRICATION 


prevents contamination in 
this compressor cylinder 


e 
 ormaanamensecs 











MORGANITE 


SELF-LUBRICATING 


CARBON 
PRESSURE 
RINGS 





—avoid the introduction of oil into compressed air or gas stream 


Prior to the application of Morganite 
piston rings, the introduction of liquid 
cylinder lubricants into the air or gas 
stream seriously affected, and often 
prohibited, the use of compressors. 
Food contamination in processing, 
danger of explosion and inaccurate in- 
strument readings were just a few 
drawbacks. Various remedies—includ- 
ing extractors and other auxiliary 
equipment — were tried. In no case 
were results entirely satisfactory, and 
where auxiliary equipment was used, 
maintenance costs were high. Morgan- 


REGISTERED 
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TRADE MARK 
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ite Pressure Rings solved the problem. 
They require no lubrication, are chem- 
ically inert, impart no taste or color. 
Mechanically strong, these rings may 
be repositioned to compensate for wear 
before renewal is required. 


Manufacturers, product designers, pro- 
duction and maintenance officials will 
find Morganite offers features that re- 
duce operating costs and improve 
product quality. Illustrated literature 
on pressure seals, bearings and spe- 
cialties is available for your files; ad- 
dress Carbon Specialties Dept. PR. 


Happy thoughts for holiday profits 


LOOK BEYOND the “yippees” of delight that 


greet these toys on Christmas Day 

You'll find their elated manufacturers clos- 
ing one of their biggest, brightest seasons. 
For each toy, in its way, is better, stronger, 
safer and a bigger hit than one of other 


the sled runners? Or the spacers between 
the roller skate wheels and the _ tricycle 
frame? These are only hints of how Bundy 
helped spell bigger holiday sales. 

Better check into Bundy yourself. You'd be 
amazed at where you can use this miracle 


1 Double-walled, touch and 
bration-proof, Bundyweld* 
tubing is in hydraulic brake line sysig 


tubing of industry. The examples at the of 95% of today’s trucks and cars If 
right range from some standard uses of pressure lines must take a beatj 
Bundy to some new ideas well worth pon- 
dering. Study them carefully. 


years, thanks, in part, to the happy thought 


of using B y ing. 
ing Bundy Tubing better think of Bundy, too. 


See the barrel of the water pistol ... and 


top performer 
the machine tool field, too... 
a tubing for coolants, lubricants 
pressure lines. Bundyweld* is doubi 
walled from a single strip. Available 
steel, Monel or nickel. 


Bi 


3 Wherever it’s used, fm 
umbrella stems to lamp sha 
frames and lamp arms, Bundy give 
plus in profits or design. It’s thinnd 
walled, lightweight, machineable, da 
tile. Which reminds us... 


6 WHATEVER YOUR design or production 
problem, whatever the idea you may 
be wrestling with, there’s more than an even 4 If you make fishing tii 
chance that a simple application of Bundy ar oe oo — 7 
Tubing can help you put it over, and lead ag wrtersciigpabe 
undy used this way, but it’s a sug 
you to a better product, made faster, more ods thenunhehis aes ance 
ENGINEERED TO veee ExPECTaTiONS easily and at less cost. Why not see what 
Mii easien cok ®) ats Bundy engineers can do. Just call or write: 
Bundy Tubing Company, Detroit 14, Mich. 


sturdier, better product. 


WHY BUNDYWELD IS BETTER TUBING 


BundyweldTub- 
ing, made by a 
patented process, is en- 
tirely different from any 
other tubing. It starts as 


This strip is con- 


Next, a heating Bundyweld 
tinuously rolled 


process fuses comes in stand- 
twice laterally into tubu- bonding metal to basic ard sizes, up to 48” O.D., 
lar form. Walls of uniform metal. Cooled, the double in steel (copper or tin 
thickness and concentric- walls have become a coated), Monel or nickel. 
a single strip of basic ity are assured by close- strong, ductile tube, free Special sizes can be fur- 
metal, coated with a tolerance, cold-rolled from scale, held to close nished to meet your bee. 
bonding metal. strip. dimensions. requirements. . 
5 Or here's another idea: ° 
Bundy fot 
as. If you 
to work 


Bundy Tubing Distributors and Representatives: Cambridge 42, Mass.: Austin-Hastings Co., Inc., 226 Binney St.« Chattonooge 2, Tenn: carriage chassis of 


Peirson-Deakins Co., 823-824 Chattanooga Bank Bidg.¢ Chicago 32, Iil.: Lapham-Hickey Co., 3333 W. 47th Placee Elizabeth, N.J.: A.B. 
Murray Co., Inc., Post Office Box 476 © Philadelphia 3, Penn.: Rutan & Co., 404 Architects Bldg. © San Francisco10, Cal.: Pacific Metals Co., 
Ltd., 3100 19th St. © Seattle 4, Wash.: Eagle Metals Co., 3628 E. Marginal Way © Toronto 5, Ont., Canada: Alloy Metal Sales, Ltd., 
881 Bay St. Bundyweld nickel and Monel tubing is sold by International Nickel Company distributors in all principal cities. 


more toy sales next Chris 
interested, we'll be gla 
you. No other tubing otfers 9 ® 
profitable possibilities. 
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‘- \ Revere produces the following 
& P metals in strip form: ‘ 
= ~ 4 
COPPER , 
BRASS Aa 
3) 20), F4 = © ' 
NICKEL SILVER 
CUPRO-NICKEL v 
in a wide variety of gauges, 
widths, lengths and tempers \ 
2 i 








REVERE 


EVERE Metals in strip and roll form 
R' are widely used throughout industry 
for the manufacture of parts and products 
by such processes as deep drawing, 
stamping, punching, spinning, emboss- 
ing, rolling, etching, soldering, polishing, 
plating. 

Special finishes, such as embossed, 
polished, etc., are available from the mill 
for some alloys and forms. Naturally, 
the value of such finishes depends upon 
two main factors: the fabrication processes 
through which the metal is put in your 
plant, and the nature of the articles or 
parts you make. Where suitable, special 
finishes often reduce costs and improve 


the beauty, attractiveness or service of 


the finished product. 


BRASS 


Brass is an old and honored metal, 
corrosion-resistant, and adaptable to a 
wide range of fabrication conditions, from 
simple stamping to exceptionally deep 
drawing, as in cartridge cases. Yet it 
should be remembered that brass is not 
just brass. There are many different 
brasses which vary in their composition. 
In addition, each brass alloy can be had 
in a variety of physical conditions. By 
rigid control of processing in the Revere 
Mills, strict specifications as to temper, 
hardness, and grain size are met. 


COPPER 

Revere produces several types of copper 
for various applications. All contain over 
D9 pure copper, but some contain in 
addition traces of other elements which 
adjust the physical qualities to meet 
special needs. Electrolytic Tough Pitch 
Copper in strip form is widely used for 
the manufacture of electrical parts by 
stamping and drawing. 


GENERAL CONSIDERATIONS 


The importance of a careful study of both 
composition and physical properties can- 
not be stressed too often. It might be, for 
example, that a difference in alloy, temper, 
gauge or dimensions would make manu- 
facturing economies possible. 


Sometimes a reduction in the cost of 
the material can be achieved by slight 
changes in specifications, without affect- 
ing fabrication or service of the part. To 
this saving may be added an additional 
one—reduction in amount of scrap. 
Though scrap has a high re-sale value, 
reduction in the amount of it should 
result in lower unit costs. 


STRIP and ROLLS 


for fast, 
economical 


fabrication 





CARTRIDGE BRASS, 70% 


(Copper 70.0%, zinc 30.0%). 


Forms Avatlable: Sheet, strip, tube, rod, 
rectangular bar and lockseam tubing 
General Properties: Revere Seventy- 
Thirty Brass has the best combination of 
and accordingly has superior cold-work- 
ing properties 














ammunition components 


good. Machining—fair. Welding—gas, 





i 

{ carbon arc, metal arc, spot and seam 

| welding for thin gauge 

/ ASTM Specifications: Sheet: B19, B36. 

/ Tube: B135. Rod: B134, 

: 

i 

j ELECTROLYTIC TOUGH-PITCH 

| COPPER 

1 

| Alloy No. 100. (Copper 99.90%, 

minimum). 
Forms Avatlable: Sheet, strip, plate, rod, 

bus bar, tube, forgings 
General Properties: This copper com- 
bines high electrical and thermal conduc 
tivity with excellent working qualities. It 
resists corrosion, and 1S a favorite tor 
parts that are to be plated 
Typical Uses: Electrolytic Copper is rec- 

ommended tor stamped and drawn parts 
such as escutcheons, lamp sockets, hous- 
ings; for electrical equipment and con- 
ductors; for roofing, flashing, gutters; 
process equipment; printing rolls; 
forgings 
Working Properties: Cold-working, hot- 
working, soldering, polishing, plating 
excellent. Machining—fair. Welding— 
deoxidized copper preferred 

j ASTM Specifications: Sheet: B11, B101, 

$ B152. Rod: B12, B48, B49, B124, B133, 

j B187. Tube: B13, B111, B188 

i 

{ 


(Seventy-Thirty Brass). Alloy No. 160. 


ductility and strength of all the brasses 


Typical Uses: Seventy-Thirty Brass is rec- 
ommended for difhcule deep drawn, 
stamped or spun parts, cartridge cases, 


Working Properties: Cold-working, sol- 
dering, polishing—excellent. Hot-working 


PHOSPHOR BRONZE, 5% (A) 


Alloy No. 308. (Copper 95.0%, tin 
Forms Available: Sheet, strip, rod. 
General Properties: Revere Phosphor 
Bronze, grade A, possesses high tensile 
strength, high resistance to corrosion and 
fatigue and has a low friction coethcient 
It is also highly resistant to season 
cracking. 

Typical Uses: Revere Phosphor Bronze, 
grade A, is used tor springs, diaphragms, 
bellows, lock washers, cotter pins, fuse 
clips, clutch discs, screw machine stock, 
perforated sheets, etc 

Working Properties: Cold-working, sol- 
dering, polishing—excellent. Hot-work 
ing—poor. Machining—tair. Welding 
gas, carbon arc, metal arc, spot and seam 
welding for thin gauge 

ASTM Specifications: Sheet: B100, B103. 
Rod: B139, B159 


HERCULOY (Silicon Bronze) 


Alloy Copper Silicon Manganese 
420 96.0% 3.0% 1.0% 
421 98.00% 1.75% 0.25% 


Forms Available: Sheet, strip, plate, rod 
wire, tube, forgings 


, 


General Properties: Herculoy has excel- 
lent mechanical properties. The strength 
of Herculoy is comparable to that of low 
and medium carbon steel. Its resistance t 
corrosion is similar to that of copper. It 
is non-magnetic and gold colored 

Typical Uses: Herculoy is recommended 
for welded tanks, pressure vessels (untired 


pressure vessels codes), vats, baskets, 
chemical equipment, etc.; Herculoy 421 
for hardware, bolts, screws, lag screws, 


cotter pins, washers, turnbuckles, marine 
construction, screens, filters, ducts, 
weatherstrips, springs, forgings 

Working Properties: Cold-working, sol- 
dering—excellent. Hot-working— go« 
Machining, polishing—fair. Welding 
gas, carbon arc, metal arc, spot and seam 
welding for narrow gauge 

ASTM Specifications: Sheet: B96, B97 
B100. Rod: B98, B99, B124 


The following Revere Metals are also produced in strip and roll: 
| Copper: Silver-bearing, Deoxidized, Oxygen-free — Nickel Silver — 
| Admiralty — Commercial Bronze, 90% — Red Brass, 85% — Yellow 


Denon ne = 


Brass — Naval Brass — Cupro-Nickel. 





On this page you will find 
technical data on only a few of 
the Revere Metals produced in 
strip and other forms as well. If 
you require further information, 
get in touch with any Revere 
Office or distributor. 


REVER 


COPPER AND BRASS INCORPORATED 
Founded by Paul Revere in 1801 
230 Park Avenue, New York 17, N.Y. 


Mills: Baltimore, Md.; Chicago, U/l; Detroit, 
Mich.; New Bedford, Mass.; Rome, N. Y. 


Sales Offices in Principal Cities, 
Distributors Everywhere. 





Nothing pleases Revere more than 
to be able to sit down with a cus- 
tomer and discuss fabrication 
methods and end uses. Such 
friendly collaboration often has 
resulted in increased production, 
lower costs, an improved product, 
or all three. In one case, substitu- 
tion of leaded brass for yellow 
brass was suggested, for greater 
ease in blanking and to reduce 
the need for dressing down with 
a file after assembly. In another, 
a slight change in gauge reduced 
material cost. In still another, a 
different temper eliminated one 
anneal. The Revere Technical 
Advisory Service will be glad to 
work with you on your problem. 





ae 
i 
k 
i 


Se 





loa 











D 
TRODUC 








This giant 1,600-ton Ajax solid frame Forging Press 
produces highly accurate differential ring gear blanks 
and many other types of multi-stage forgings. 
9 V-Belts transmit the power from a 100-h. p. motor. 
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for Book! 


life! For the com — 


Transmitting the power from a 100-h. p. motor to 
the flywheel of this forging press is a perfect exam- 
ple of the superiority of Dayton V-Belt Drives. 
Here, maximum drive efficiency, rapid re-acceler- 
ation after flywheel slowdown, continuous opera- 
tion and compactness of the drive are advantages 
the designer desires. 

\nd he gains them all with Dayton V -Belt Drives. 
First, Dayton V-Belts are the most efficient method 
of transmitting power known. They withstand the 
Stresses and strain of sudden starts, stops and shock 
loads. They transmit full power, fast. They flex 
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around the pulley easily, without heating. And 
they save space by permitting the use of shorter 
centers, smaller pulleys. 

Made with super-strength Raytex Fortified Cords, 
Dayton V-Belts offer minimum stretch, maximum 
strength, longer life. They are unaffected by oil, 
heat or abrasive conditions. No matter what your 
power transmission problem, there is a Dayton 
V-Belt Drive that will solve it perfectly. Dayton 
Power Transmission Specialists stand ready to help 
you at any time. Write or phone The Dayton Rubber 
Company, Dayion 1, Ohio, today. 


tom hwlglgaie 


THE MARK OF TECHNICAL EXCELLENCE IN NATURAL AND SYNTHETIC RUBBER 











































A new standard of quality and set screws as night and day. You'll 


uniformily has been pioneered by agree your products will benefit 

P-K in the quantity production of assembly - wise and sales - wise! 
‘ » ’ ah . Jorkear ik ; ‘ar 9 niin 
Cold-forged Ground Thread Socket Parker-Kalon Corp., 200 Varick 


St., New York 14, N. Y. 


Set Screws. Ground on hardened 


blanks, threads are mirror-smooth, 





AVAILABLE FOR PROMPT DELIVERY 










assure a dependable Class 3. Fit. Giune 
a | io Jou size 
’ es | F ee nd thro Se : 
Consistently uniform and free from Bins JUDGMENT CALLS FOR a oe Pitch iq 
a ——— PRET ne ea ‘ ce 
nicks, burrs and harde ning scale . eliminates iin of Ste, 
they have none of the imperfections PARKER- KALON — miking™ refers 
. “4veS time and 
common to cut threads. errors. Gear Grip iC) Sle 
Prevents sli P Baffle 
Vials) mctolel Mel sic), mor Neem ae) and fumbles, ?* tating 
Compare! Ask for Samples. See = tesy o 
a“ aa : . *S: Pat. No. 12 
why P-K Ground Thread Socket Set SOCKET Tea TAS 6.409 
Screws are different from ordinary 
SOLD ONLY BY ACCREDITED DISTRIBUTORS PRODUCT 
— ee. 
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PRODUCT DEVELOPMENT +» MOLD DESIGN + MOLD CONSTRUCTION + PLUNGER MOLDING + TRANSFER MOLDING 








This 7, 

Structurally (: 1500 ) 
; Salt Tablet 
Fit Capacity 


Plastic Dispenser Exemplifies Sound 
Engineering, Correct Material Choice 
and Precision Follow-thru Processing 


Eh > ee ie ee: weet tinea bo 





This presentation, by courtesy of International Salt Com- 
pany enables you to picture, as you read, one of Consoli- 
dated’s recent achievements—in blue Urea plastic! By thus 
making the dispensing of Sterling Salt Tablets available 
to the public, International’s thought is to allay thermo- 
plegia or heat sickness . . . Consolidated’s way of serving 
its custom-public is to preclude heat sickness by dispens- 
ing year-in and year-out plastic satisfaction! The calendar 
shows that we have been doing this for industry since 
1874. May we so serve you? 


YOUR 
BLUEPRINT 





if ; ' 
( . . Mechanical Structure View 


of Sterling Salt Dispenser, shown above, 
refers to (A) Plastic Cap. (B) Hollowed Plastic Body. 
(C) Slotted Plastic Wall Support. (D) Rotating Plastic 
Baffle Plate. (E) Transparent Plastic Window. (F) Ro- 
tating Plastic Knob . .. Product shown through cour- 


'esy of International Salt Company, Scranton, Pa. IN PLASTIC 


* INJECTION MOLDING + COMPRESSION MOLDING 
FRE eS A ENE TS Wi. seaman 
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YOUR ZINC DIE CAST PRODUCTS 
lasting corrosion protection 





---better paint adherence... 
colorful, salable finishes 


By asimple quick dip, manually or in automatic 
machines, Iridite provides a_ triple-purpose 
finish on zinc die cast products—TIridite gives 


you 


CORROSION RESISTANCE...for protection 


from air, water, gasoline, other harmful 


corrosives. 


PAINT ADHERENCE...to vastly increase cor- 
rosion resistance and to secure a paint system 
that defies chipping, flaking, peeling 


EYE APPEALING COLOR... that protects the 
product on the shelf, draws the customer’s eye. 


Iridite is a non-electrolytic chemical process, 
used and approved by leading manufacturers. 
If your products use zinc die cast parts, write 
today for information on how Iridite can help 
you make a better, more salable product. 


JUICER — Fruit juicer, finished 


with Iridite to insure permanent 


CARBURETOR — Automobile car- 
buretor, finished with Iridite for 


adherence of sparkling enamel protection against corrosion from 


finish. 


gasoline, fuel line moisture. 





ia ee 


VISE—Bench vise, finished with Iridite to provide 


permanent 


blacking and corrosion protection. 


Allied Research Products, Inc. 


201 CHEMICAL BLDG. 
4004 E. MONUMENT STREET ¢ BALTIMORE 5, MARYLAND 
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ALWAYS 
FORWARD 


Backed by vears of 
experience, DIEFEN. 
DORF maintains its 
high standards — of 
gear manufacturing 


striding constantly 
forward meeting 
and fulfilling new 
demands of progres- 
sive industry. 
With individual at. 
tention to each gear- 
ing problem, DIE- 
FENDORE GEARS 


are cut precisely Lo 
specification. Geers 
of all ty pes— all 
metals or non-metal- 
lies. 


DIEFENDORF GEAR 
CORPORATION 


Syracuse 1, N. Y. 





















with GREENE MOULDING ASSEMBLIES 


Where your product design calls for grille work, louvres, 
decorative trim, etc., that mean plated castings or one-piece 
stampings, check the savings Greene UNI * FORM* Moulding 
Assemblies can make for you. Made by the economical Greene 
process of assembling low-cost mouldings and _ stampings 
you'll find UNI * FORM Moulding Assemblies give you . . 
@ Lower cost per unit 

@ Equal or greater strength 

@ Reduced weight 

@ Economical repair or replacement 
@ High quality appearance 

If you use production quantities of pars 
that can be made by this cost saving 
process, please send us details, blue prints 
and quantities required. No obligation on 
quotations, of course. *T 





demark 


Free Catalog of decorative moulding shapes. \ 
Greene Manufacturing Company Inc. * 


RACINE, WISCONSIN 





1028 Douglas Avenue 


" 
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t Design, Rugged Construction 


Correc Performance — 
Mean Long Life and “= oe 






N early 50 years of experience and 
know-how have gone into the de- 
velopment of modern Century Direct 
Current motors. From this background 
Century engineers have developed 
a complete line of DC motors from 
1/6 to 300 horsepower — available 
for any application where direct 





current is used. Century 3 horsepower Direct Current 
open rated (1249A) ball bearing motor, 
Typical applications are wire equipped with protecting covers 


drawing machines, steel mill appli- 

cations, machine tools, motion picture machines, marine equipment 
on shipboard, cranes and hoists, oil field equipment and applications 
requiring adjustable voltage speed control. 

















Here are some of the construction features that make 
them rugged, sturdy, dependable sources of electric 
power. 





Rugged steel frame with accurate machining. Stays rigid, main- 
tains proper air gap between field and ormature. Windings are 
neat, compact, thoroughly saturated with insulating compound. 


Armature is built upon a stiff steel shaft. Mica insulated commu- 
tator is large. Large fan assures adequate ventilation. 


Strong, durable brass brush holder keeps brushes securely in 
position. Rugged construction contributes to long life. (Shown 
mounted on inside bearing cap.) 


Illustration is of a splash proof end bracket assembly for ball bear- 
ing motor. Accurately machined to maintain shaft in alignment. 


7 
2 
es 
4 





These and other features of Century Direct Current motors contribute 
to their long life of top performance. 


In addition to DC motors, Century builds a complete line of electric 
motors and generators from 1/6 to 400 horsepower to meet the require- 
ments of industrial and commercial applications. 


Popular types and ratings are available from factory and branch 
office stocks. 


Specify Century motors for all your 
electric power requirements. PS 
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The SMALLEST “O” or “I” Size Magnetic Mad 


ONLY 6 3/16” x 6 11/16” in size of en- 
closure — half the size of vertically-operated 
magnetics — this Type “RA” Starter is new 
throughout. Sturdy, dependable, incomparably 
compact. 


The new principle design with balanced 
mechanism provides a free-floating magnet with 
guided contact alignment. Lever and fulcrum 
action multiplies the leverage, transfers magnet 
pull from vertical to horizontal plane and in- 


creases contact pressure. 


Designed for straight-through wiring, with 
separate contact enclosures. Embodies all the 
high-efficiency features found hitherto in the 
Size 3 and Size 2 “RA” Starters. 


THE ARROW-HART & HEGEMAN ELECTRIC COMPANY, HARTFORD 6, CONN., U.S.A. 






This New Size “0” or “1”, Type ‘““RA” provides 
local control for motors rated 5 H. P., 220 Volts 
and 714 H.P., 440 or 550 Volts. Write at once 
for descriptive folder on this foremost advance 


in space-saving motor controls. 
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Here are the advantages of buying 


hydraulic oils and packings 


FROM A SINGLE SOURCE:* 


Write for your free 
copy of this revised 
Handbook. It’s a 
helpful reference. 


Houghton, with separately organized oil manufacturing and 
packing departments, is in position to supply both fortified hy- 
draulic oils and hydraulic packings. 


We know how oils affect some packings. We know that Hough- 
ton packings are not harmed by our Hydro-Drive Hydraulic 
Oils. We protect our VIM Leather and Vix-Syn synthetic rub- 
ber packings against oil attack. And we've tested the results, 
to be sure. | 


Our packing and lubrication engineers work together on de- 
sign problems. They call each other in for reciprocal aid, to 
provide the best service to our customers. So if yours is a hy- 
draulic problem and you want the right oil, correctly sealed 
in, rely on E. F. Houghton & Co., 303 W. Lehigh Ave., Philadel- 
phia 33, Pa. Service and Sales in all principal cities. 


K Houghton is the only company that supplies both! 


HOUGHTON’ 


HYDRO-DRIVE OILS and 
VIM & VIXKX-SYN PACKINGS 
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This beats a magic carpet! 
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— — OF ORDINARY 
> SOLENOID VALVES 
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GENERAL CONTROLS 


* K-10 SERIES 
mee ELECTRO-MAGNETIC 
LEVER VALVES 


SCONTROLS: LIGHT AND HEAVY OILS, AIR, WATER, 
GAS, STEAM, REFRIGERANTS, etc. Suitable for pres- 
sures up to 1000 pounds and temperatures up to 400° F. 


SIX TIMES THE POWER. of ordinary solenoids assures high 
seating pressure and overcomes the blocking effect of viscous 
fluids, such as heavy fuel oil. Adequate power of solenoid 
insures positive operation. Normally closed or open types 


available 
Internal valve assembly can be removed for cleaning and 
inspection’ if necessary. Two-wire-A.C. or D.C.—current 


failure—packless construction—bronze body-—stainless steel 


and bronze internal parts—soft seats available 


FOR COMPLETE SPECIFICATIONS request new Catalog. 


GENERAL ga CONTROLS 


8O!1 ALLEN AVENUE GLENDALE 1, CALIF 
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Manufacturers of Automatic Pressure, Temperature, Level § Flow Controls 
A ir Express can bring you supplies and equip- es oe ee eee 
ment from any U.S. point—overnight. And that’s 
better than old-style magic! Air Express is the 
fastest way you can find to ship or receive. No 
delays, because shipments go on every flight of 
the Scheduled Airlines. 

What’s more you get special door-to-door 
service at no extra cost. With low Air Express 
rates, you can use this fastest service as a regular 
procedure. Let Air Express keep your business 
running fast—and smoothly. 



















GET DEPENDABLE 


Specify Air Express-Worlds Fastest Shipping Service 


e Low rates—-special pick-up and delivery in principal U.S. 
towns and cities at no extra cost. 


@ Moves on all flights of all Scheduled Airlines. 


e Air-rail between 22,000 off-airline offices. FROM DOERR 


True case history: Rubber equipment users regularly get re- 
placement parts by Air Express so machines won’t stand ICATION MOTORS 
idle. Recent shipment: 102-lb. carton picked up 5 p.m. the SPECIAL APPL ¢ 

18th in Noblesville, Ind. Air-rail to Dallas, delivered 9 a.m. 


following day. 799 miles, total cost only $26.78. Any dis- @ The majority of our motors are produced oo the 
tance inexpensive, too. Phone local Air Express Division, precise operating needs of manufacturers whose basic 
Railway Express Agency, for fast shipping action. product design or end-use requires special features. 


Weare providing such service promptly to many leading 
names in industry, and would be pleased to consult with 
you on your motor design problems. 


44 
ES, S Write for complete information and prices. 


7 4NORTH THIRD STREET 
satel FROM 1/20 CEDARBURG, WISCONSIN 


ELECTRO 


MACHINES, INC. 
















Rates include pick-up and delivery door 
to door in all principal towns ond cities 





Standard or De- 
signed to Your 
Specifications 


SCHEDULED AIRLINES of THE u.s. 
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Blackhawk Low-Cost, High-Pressure Hydraulic Controls Create 
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For Your Product 


RAMS 


Compact Blackhawk Hydraulic Rams are designed for high-pres- 
sures up to 10,000 Ibs. per square inch. Available in a wide range 
of standard sizes, there is a Blackhawk Ram to fit your needs. Their 
amazing compactness means easier installation in tight spots . . . 
less design change in present equipment . . . greater opportunity 
to create overall compactness. 














; PUMPS 


Blackhawk makes both power-driven and hand-operated hydraulic 
pumps. Pumps range in capacity from 2500 to 5000 p.s.i. Because 
of the high pressures developed, these pumps not only are compact 
in themselves, but permit smaller oil lines, smaller diameter rams 
and compact valves. 








VALVES 


Compact Blackhawk Control Valves permit fingertip control of rams 
at all times. Valve can be mounted separate from the pump in any 
position convenient for the operator. This creates ease of handling. 





bor BLACKHAWK MFG. COMPANY - Dept. PE 128 + Milwaukee, Wisconsin 
asic 
ding res 
with 






Blackhawk Hydraulic Controls (Pumps, Rams, and Valves) are Write for this new bulletin. It 

ngineered and priced for quantity purchases and installation on : a gore moles waite 
i . . me or the selection of either hand- 
ur products. Submit your hydraulic problems to us. We will ae 


operated or power-driven hy- 
tk with you in confidence. draulic units. 
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FLYING DUCTS 


--- molded of Fiberglas—reinforced plastics 


275 air ducts (196 different sizes and shapes) are used 
in building the famous Boeing Stratocruiser. For 
these intricate molding operations, Boeing engineers 
that Fiberglas-reinforced plastics offered a 
threefold advantage over metal. Complicated shapes 
could be made in quantity production at less cost; 
the ducts be shaped without the restric- 
tions of metal; they represented a weight saving as 
high as 40%. 

Fiberglas reinforcements are helping many design- 
ers and manufacturers produce laminated plastics 
products that are: 


found 


eould 


e Light in weight and extremely tough. 


e Resistant to corrosion and rust. 


e Permanently colored: Eliminates original cost o! 
surface finishing —no maintenance cost. 

e Kasy to fabricate: Can be formed with either high- 
or low-pressure laminating equipment—at mini- 
mum tooling cost. 

Fiberglas reinforcements are avail- 

able, today, priced lower than most commonly useé 

laminating reinforcing materials. 


e Economical: 


For information on the properties, applications, 
economics and typical methods of fabricating prod- 
ucts of plastics reinforced with Fiberglas Mats, 
Fibers and cloths woven of Fiberglas Yarns —write 
for a copy of the Fiberglas-reinforced plastics manual 
A9.3.1. Owens-Corning Fiberglas Corporation, Dept. 
807, Toledo 1, Ohio. Branches from coast to coast. 


In Canada: Fiberglas Canada Ltd., Toronto, Ontario 





an 
Phoio: Courtesy of Boeing 
Airplane Company, design- 


OWENS-CORNING 









ers and builders of the 
Boeing Stratocruiser, C-97 
Stratofreighter, B-50 and 
B-29 Superfortresses and 
the B-17 Flying Fortress. 





tm 86G US Fal OFF. 


FIBERGLAS 





PLASTICS 
REINFORCEMENTS 








“FIBERGLAS is the trade-mark (Reg. U.S. Pat. Off.) of Owens-Corning Fiberglas Corporation for a variety of products made of or with glass fibers 
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WILL YOUR FASTENERS STICK OUT 
LIKE A SORE THUMB 
WITHIN 6 MONTHS 





Foul-weather friend... 


PENACOLITE® Resorcinol Adhesives 





@ No wood building job presents a tougher bonding prob- 
lem than that shown in this picture. These laminated keels 
are for a fleet of 42-foot fishing vessels. The scarf and edge 
joints were bonded with Penacolite Resorcinol Adhesives. 
Here’s why. Penacolite bonds withstand the stresses of 





i : high winds and beating waves, and they are not affected 
FASTEN by fresh or salt water. Penacolite Resorcinol Adhesives 
ie : : keep their strength in spite of moisture, shrinking and swell- 

& ing stresses, high temperatures, chemicals and fungi. 


Penacolite bonds set at room temperatures (70° to 90°F 
Pressures as low as 25 p.s.i. are sufficient. With wood, the 
bond is stronger than the wood itself. 


. eo : % : - If you have a bonding problem, let Kop- 
wiTH : 404 pers Chemists help you solve it. Write for 
: of copies of Penacolite Booklets. fe 


—_ KOPPERS COMPANY, INC. KOPPERS 
Alcoa Fasteners for aluminum assemblies prevent Chemical Division, Dept. PE12, Pittsburgh 19, Pa. 
that sore thumb look that results when galvanic 
action attacks dissimilar metals and causes corro- ———— - --—---- — ——__— oo 
sion, or when red rust attacks. Aleoa Aluminum 
Fasteners come bright and stay bright—dress 
up your aluminum assemblies. 





TRACING CLOTH 


Complete selection wood, sheet metal and 


machine screws in a range of types and sizes; | THAT wNagias TIME ~ 
washers; hex head bolts: hex, cap, wing and per 
castle nuts. all in standard sizes and _ threads. 


ALUMINUM ComMPANY OF AMERICA, 618 Gulf 
Building, Pittsburgh 19, Pennsylvania. 

























fe 
FREE! 
e 
SAMPLES 
OF ALUMINUM | 
FASTENERS 
Samples of Alcoa 
Aluminum Fasteners 
sent free when you 
request them on your on 
letterhead. Please 
specify type and @ The renown of Imperial as the finest In e 
size you prefer. Tracing Cloth goes back well over half a 
century. Draftsmen all over the world T 
prefer it for the uniformity of its high - 
transparency and ink-taking surface and a 
the superb quality of its cloth foundation. +e 
Imperial takes erasures readily, with- CE) — 
aS. SS aed out damage. It gives sharp contrasting SER 
a prints of even the finest lines. Drawings = 
See made on Imperial over fifty years ago 
(C(O a are still as good as ever, neither brittle 
o Ale aN no opoave IMPERIAL 
AL AS TE E: R S If you like a duller surface, for clear, OTH 
: hard pencil lines, try Imperial Pencil Trac- 
: Ing Cloth. It is good for ink as well. TRACING cL 
wae Sold by Leading Stationery and Drawing Material Dealers Everywhert E 


a= oss —_ 
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HEAT GASES AND LIQUIDS 


Efficiently and Economically _ 


Typical Eqamysbes 


of a few of the 
many uses for 


Chromalox Immersion Heaters 


INDIRECT HEATING 


GLUE OR OTHER MATERIAL 
EASILY DAMAGED BY OVERHEATING 






































L cHromatox IMMERSION HEATER 


WATER OR OIL JACKETED KETTLES 


Heaters are quickly and easily mounted 
in kettle wall; temperatures are accurately 
maintained manually or by automatic con- 
trol. Uniform heat transfer makes this 
application particularly good for liquids 
that must be heated slowly to prevent 
damage by overheating. 


DIRECT HEATING 


LIQUID HEATED BY 




















CHROMALOX Tubular Immersion Heaters are a eee 
used for heating compressed air and other ee ee ae BULB 
gases: for super-heating steam; for heating ies acta nee aetna 

liquids and Dowtherm, Prestone and similar ae tae Tae ] 


heat-transfer mediums. They can be readily ee 
applied to high-temperature and high-pressure ei enelicmct 


operations. 


—— te 


























CHROMALOX IMMERSION HEATER 

















CHROMALOX Electric Immersion Heaters give 
you the exact temperatures you require and 
maintain these temperatures accurately. De- 
pendable performance, economical operation, 
reduced spoilage are among other advantages 
gained by using these easy-to-install heaters. 





HEATER MOUNTED PERMANENTLY 
IN TANK 


Chromalox Immersion Heaters are welded 
or bolted through tank wall. Heaters are 
sheathed in copper, steel or alloy—as re- 
quired to defeat corrosion. Temperatures 
are controlled thermostatically. Heat is 
absorbed directly and efficiently. 


DIRECT HEATING 


TMO Type Immersion Heaters are made 
in sizes up to 75 KW to operate in tem- 
peratures up to 800° F. and pressures up 
to 600 pounds. 





LIQUID HEATED BY 
DIRECT IMMERSION 






































-CHROMALOX IMMERSION HEATER 











FOR HEAVY-DUTY IMMERSION HEATING 


Low-density Immersion Heaters are 
especially designed for high-temperature 
melting-pots or salt baths. Heaters have 
legs to raise elements above sludge ac- 
cumulation. They are quickly installed and 





FRONT VIEW 


SIDE VIEW 
GIANT STEAM ACCUMULATOR USING CHROMALOX IMMERSION HEATERS (SIMPLIFIED VIEW) 


Twenty-four TMO Heaters of 24 KW each 
are used in this steam accumulator (ap- 
Proximately 72 feet long, 8 feet diameter) 


This installation was worked out on the 
job by Chromalox Application Engineers 
who are always ready to help solve your 


easily removed for 


heating problems. 














to maintain 300° F steam temperature. 
Request the fully-illustrated book- 


ChHIROMALOX bpateeneceeaiet 


iL Heat." It contains photographs and 


OTH Electric Heat for Modern Industry ae ee See 
verywher? EDWIN L. WIEGAND CO. - 7535 Thomas Boulevard - Pittsburgh 8, Pa. 


throughout the United States. Write 
rn, 19 8 Prop 





, today for your copy. 
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Actes Vw GEARGRIND 


Yige 
ONG Vf, 


TYPE GG-10 x 48A WITH AUTOMATIC WHEEL FEED 


This is a combination spline and gear grinding machine, 
handling both involute and square key splines and work 
up to 48” long. The illustration shows it equipped with the 
Geargrind spline trueing device. The wheel trueing device 
for use with gears is shown in the insert. 

If you have work within the capacity range shown 
below, write for complete specifications and catalog. 




















CAPACITY: 
RENN 5.6.6. 602 55 cis tones asada aecemnane Up to 48” 
ERIE AS TO ER ¥," R.D. to 10° O.D 
NN si ecSia aiciarerarsle ce sh Saeiomiaraceaaicemoned 124A” 
NINN S66: 5:;6:654 10. oOo wisecdareesis wed aca taenasa@umee 4 to 120 
Ng areas o1a1bi 5,4 bie RSe aioe als DERE SERRE Up to 34” 
a x.'o 6 16.215 oral sva.ib gy. 054i teracavieeeiwibcae o inhi e-6ie akan 32 to 4 


(For other diametral pitch requirements, consult our engineering department) 

















FORMED WHEEL GRINDING 


There is no “distortion from heat treat" when you 
use the Formed Wheel Method of grinding external 
and internal gears, external and internal involute 
splines, straight splines, serrations and racks. 

Geargrind Machines—in many styles and ca- 
pacities—insure accuracy, fine finish and speed in 
production. 


Beis 
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=we engineer them to your needs 


A push—or a pull—built into your machine—can 
save time and money—if it’s specifically designed 
to do the job right. 

Namco “Stellite’-Welded Sole- 
noids shine. For some applications they'll even 


That’s where 


replace fractional horsepower motors; they’re 
built in capacities up to 25 pounds—and custom- 
engineered to your needs, overcoming such haz- 
ards as oil, vibration and atmospheric conditions, 
if these are your problems. 

If you want something more in the way of 
solenoid service than mere shelf-stock, hit-or-miss 
operation (not the kind that’s good enough for toys 


NATIONAL ACME CO. Ee 


CLEVELAND 8, OHIO 


EAST 131st STREET 


' ENGINEERING 
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and cheap household appliances)—if you want 
precision and uninterrupted trouble-free action on 
heavy-duty production-line jobs—then you'll want 
the best—Nameco Solenoids. For the “how” of 


successful solenoid application, consult with us. 


Namco ‘“Stellite’’-Welded Sole- 
noids are built in a variety of sizes 
both 


meet 


and and 


pull 


mountings, push 


types, to every com- 
mercial application. The complete 
standard range is illustrated and 
tabulated in Engineering Bulletin 


EM-46. Ask for your copy. 


sme Gridley Bar and Chu 


; Hydraulic Thread 


fenslen te 
om fiat, Motor Starter 


Solenoids 


o ~ . 
Contract Manufacturing 


ching Automatics: 











SPINDLE RIGIDIT 





Here is a spindle so rigid that its yield unde. 
{oad is as low as ‘5 that of other spindles. 


mre, 


Sus Double Row Cylindrical Roller Bearings 
are designed expressly for spindle use. The 
multitude of rollers in staggered arrangement, 
distributes the load through many radial con- 
tacts, providing great radial rigidity. Press fit 
of the outer ring in the housing eliminates yield 
at that point. Internal clearance is absorbed by 
means of the tapered bore of inner ring fitting 
upon tapered spindle seat. 


SDUS“ Thrust Bearings, the contact of the roll- 


SEND 
FOR 
NEW, 
60-PAGE 
CATALOG 
NO. 272 


Sccr INDUSTRIES, INC. 
PHILADELPHIA 32, PA. 






ing elements being axial in direction, provide 
great axial rigidity. 


Radial and axial loads being sustained by separ- 
ate bearings, friction is reduced to a minimum, 
and operating temperatures are extremely low. 


This spindle is ideal for heavy-duty cutting of 


.hard, tough steels with tungsten carbide tools. 


It will handle a wide range of speeds, feeds and 
depths of cut without bearing adjustment. 


Our engineers are prepared to recommend the 
correct adaptation of this design to your specific 
requirements. 


6368 


Des 


THE RIGHT BEARING 
FOR THE RIGHT PLACE 
DECEMBER 
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IDEAL DESIGN FOR HEAVY-DUTY MACHINE TOOL SPINDLES 
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The end of a 


1) Paint applied to unsealed knots soon fails 
(top). But a knot sealer that makes paint last on 
knots as long as on plain wood has been recom- 
mended by the Western Pine Association over 
some 600 others. It is WP-578, a practically col- 
: : orless liquid based on BAKELITE Varnish BV- 
9700-S and VINYLITE Polyvinyl Butyral Resin 
XYHL. It has made millions of feet of economy 
grade lumber suitable for exterior siding—and 
its success has led to study of its usefulness for 
sealing plaster and other materials. 


BAKELITE 
NEWS 


NOTES FROM BAKELITE CORPORATION 
ON BETTER, FASTER, LOWER COST 
PRODUCTION WITH “BAKELITE” PLASTICS 
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> Worries? 


Q Correct! For an added optional feature of the 
new Bendix ‘““Gyromatic’””» Home Washer is this au- 
tomatic soap injector that ends the housewife’s 
chore of measuring soap for the laundry. Set a dial, 
and soap or detergent in the right amount is added 
tothe water. The injector housing is economically 


molded trom BAKELITE Phenolic Plastic, to resist 
hemic hot water, vibration, and torque of the 
driving pulley, It all adds up to long service! 


Clear-view PACKAGING that 
PS UP sales! 


§ He one for the youngsters to grow on! It’s a “Step- 





4 Up Set International's 1847 Rogers Bros. silverplate, 
mp Overes sparkling-clear BAKELITE Styrene Plastic with 
bP 2 tich! lored, tight-fitting base of the same material. 
; It hold iby’s first spoon, a set of pieces to use when he’s 
= |: Titele er, and one for use when he’s really mastered 
By tal nanners. The permanently attractive case is 
Bf asily ned with a damp cloth. It is moisture- and 
chemi sistant and dimensionally stable—advantages 
that px ip the usefulness of this plastic for hundreds 

of new kaging uses. 

1948 





PLEASE TURN THE PAGE 


























There’s MILEAGE in this 
truck FLOORING! 


o And non-skid mileage at that! It's called ‘“Conso- 
weld” laminated plastic flooring. The Plastics Divi- 
sion of Consolidated Water, Power and Paper Co. 
fabricates it from selected paper stocks bonded with 
BAKELITE Phenolic Varnishes hydraulically pressed to 
form a dense, hard, rigid sheet. The flooring is easy to 
install and its toughness and wear resistance cut main- 
tenance costs. Its non-skid surface makes loading safer 
and helps prevent dangerous load shifting. Inset 
shows how a strip of stainless steel is molded in to 
provide a water-tight wall joint. 


Bakelite 


TRADE-MARK 


PLASTICS 


taace mane 


we 





BAKELITE CORPORATION 
Unit of Union Carbide and Carbon Corporation [qq 
30 East 42nd Street, New York 17, N. Y. 


Every Designer Should Know About 
The Expanding Family of Plastics 


Check coupon below for information on specific subjects illus- 
trated. For general information write for copy of Booklet G-8, 
“A Simplified Guide to BAKELITE and VINYLITE Plastics.’’ 





BAKELITE CORPORATION, Department 15 
30 East 42nd Street 
New York 17, N. Y. 


Please send information on subjects checked below: 


1. WP-578 Knot Sealer +. Molded Styrene Plastics 
) 2. Phenolic Molding Plastics 5. Plastic Truck Flooring 


3. Plastics for Packaging |) 6. Phenolic Plastic 
Television Cabinets 


Your Name , Pca ccs Verrwacch gies 


Your Company 


Address State 








BEAUTY 
injection-molded into BRUSHES! 


4) Yes, luxurious beauty that is inherent in Bake. 
LITE Styrene Plastic! Empire Brush Works, Inc., 
now molds the backs and handles for its exquisite 
personal brushes from this versatile plastic. It is 
not only beautiful, but economical and easy to 
mold to intricate shapes. It is strong, resistant to 
water, easy to clean, warm to the touch. Extrusion. 
molded in crystal and transparent pink and blue, 
the brushes are at home on the most luxurious 
dressing table. 





TELEVISION Innovation... 


Admiral’s PLASTIC Cabinet! 


6) Yes, in a single, deep draw of 1634", the cabinet of 
Admiral’s new table-model television set—grill front. top, 
bottom, and sides—is rapidly molded in one piece from 









































general-purpose BAKELITE Phenolic Plastic. Production e field 
: a re SVnOr 

economy is the first advantage. But added plus values are: 298 
Highly marketable beauty of design and finish, dimen- mt yea 
sional stability, resistance to moisture, and easy cleanabil- FU! des 
ity. And the excellent insulating properties of BAKELITE ff 10 he 
Phenolic Plastics make it possible to incorporate electri- ACSe pal 
cal and mechanical functions in a one-piece structure. lances t 
The molder is Molded Products Corp. No tw 
he part 
b from * 

iremen 
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ity of ¢ 
nical p 
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top, 


rom > . 
he field of mechanical elastomers, Sirvene has be- 


pe synonymous with dependability. For nearly a 
nen. fl years, Sirvene engineers have been working with 
bil. UCt designers in all phases of industry, developing 
ire $8 to help iron out complex functional problems. 
ctri- ffese parts range from tiny sealing elements for home 
ture. lances to huge diaphragms in earth-moving machin- 
No two are alike. For each application, the design 
¢ part and the specially compounded Sirvene for- 
1lrom which it is molded are determined by specific 
trements of use. Strict laboratory control over all 
wacturing procedures assures the uniform high 
ty ol every Sirvene part. As a result, Sirvene me- 
ical pliables operate dependably under severest 


‘tion 


\ ° ° 
OTHER c/a ENGINEERS: For basic informa- 


PRODUCTS tion, write for your copy of "Engineer- 
ERFECT ing with Sirvene.” There is no charge. 
Oil Seals 
SUVS 
Mechanical 
Leather 





R 70% year-orf INDUSTRIAL SERVICE 





HOW SIRVENE SERVES 





conditions ... where the exact degree of hardness or flexi- 
bility, and resistance to oils, acids, water, sun, air and 
temperature extremes, are of supreme importance. And, 
Sirvene will maintain dimensional stability under excep- 
tionally high pressures. 

When you need pliable parts with unusual character- 
istics and properties, Sirvene will provide the answer. Let 
Sirvene engineers help you at the drawing-board stage of 
your problem. 


CHICAGO RAWHIDE MANUFACTURING CO. 


1299Elston Avenue SIRVENE DIVISION Chicago 22, Illinois 


Sirvene products include diaphragms, boots, gaskets, oil seals, 
washers, packings, and other special molded mechanical pliables 


Pp \y rare 
SIRVENE 


THE SCIENTIFIC COMPOUNDED ELASTOMER 
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with STEEL — the small 
extra first cost of test samples 
pays off in assurance of effic- 
iency and durability of the 
finished product. 











FAarst- Pere me 
be a < 


POT SMES mawero © a. ar ae 
CONCENTING WINN OOS (FOTRL Bani 00s 











with TRACING CLOTH ... 


The small extra first cost of Arkwright 
Tracing Cloth, over that of tracing 
paper, repays many times over in the 
efficiency and durability of valuable 
drawings. 


Your investment in Arkwright Tracing Cloth is a 
trifling sum, compared to its returns in drawings kept 
permanently sharp and repeatedly useful! 


Foresighted drafting departments regularly specify 
fine-woven, expertly bonded Arkwright, rather than 
perishable tracing paper, for every drawing worth 
keeping for possible future use. 


Read the Big Six Reasons why Arkwright Tracing 
Cloth eases work, improves jobs, resists wear and 
time. Then send for generous samples and prove this 
superiority on your drawing board. Sold by leading 
drawing material dealers everywhere. Arkwright 
Finishing Company, Providence, R. I. 


The Big Six Reasons Why 
Arkwright Tracing Cloths Excel 


1. Erasures re-ink without feathering. 
2. Prints are always sharp and clean. 


. Tracings never discolor or go brittle. 


3 
4. No surface oils, soaps or waxes to dry out. 
5. No pinholes or thick threads. 

6 


- Mechanical processing creates permanent 
transparency. 


ARKWRIGHT 


TRACING CLOTHS 


AMERICA’S STANDARD FOR OVER 25 YEARS 
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Easy Acting 
HONEYWEL 


ace TOR 


SWITCHE: 


CON eT 


MERCURY 






Only a minimum of power or 
energy is required to operate 
Honeywell Mercury Switches, 
Some models are actuated by 
a tilt of less than one degree. 
And, this ease of actuation is an 
important advantage because it 


Plus... 


@ POSITIVE CONTACT... 


Honeywell switches are 
sealed against dust, gases, 
corrosion No danger of 
arcing or fouled points. 


@ LONG LIFE ome often provides the opportunity 
moving parts, simplified for new design improvements, 
assembly means depend- 


simplified assemblies and 
able, economical operation. . : 
greater operating efficiency. 


@ VARIETY OF TYPES... 
means wide range of ap- 
plications, increased design 
opportunities. 


MINNEAPOLIS - HONEYWELL REGULATOR CO. 


2951 FOURTH AVENUE SOUTH MINNEAPOLIS 8, MINNESOTA 


Write today for Honeywell's 
Mercury Switch Catalog. 














MERCURY CLUTCHE 
Should Interest Yo 





... even if you don’t make Garden Tractors 


A Mercury Clutch, installed on the gasoline engine 
powering a garden tractor, makes starting ¢asi¢! 
and permits no-load idling. Just one application 
out of hundreds, from Air Conditioning to Wash- 
ing Machines. On electric motors Mercury Clutches 
reduce starting current demand and afford positivé 
protection against damage to motors, blown fuse 
flickering lights, and fire hazards. Write for you 


copy of the Mercury Catalog and Selection Chart 
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~ “He's figuring what we SAVE by 


using N-B-M*397 SILVER BABBITT!” 


First he figured the performance based on ser- 
vice records of bearing-lining metals and then 
he figured the first-costs... N-B-M #397 Silver 
Babbitt won on both counts. 

If you’re responsible for cutting costs in 
your plant or product, find out about N-B-M 
#397 Silver Babbitt. This comparatively re- 
cent development has already been accepted 
as standard procedure by engineers interested 
in long, trouble-free bearing service combined 
with lower costs. N-B-M Silver Babbitt gives 
you all the desirable performance of tin-base 


babbitt at considerably less cost. Note these 


economy and performance characteristics of 
N-B-M Silver Babbitt: 


@ Retains hardness at higher temperatures 
@ Easy to bond 
@ Has high corrosion-resistance 


@ Embeds dirt and grit, even at room tem- 
perature 


@ Costs 30% to 40% less than tin-base 
babbitt 
Plant Operating Engineers and Product Design- 
ers: Write for N-B-M Silver Babbitt Folder 
containing physical properties and Engineer- 


ing Briefs. Quotations on request. 


N-B-M... Serving Industry With Better Products ... Better Service 


Plants in: St. Louis, Mo. « Meadville, Pa. « Niles, Ohio « Portsmouth, Va. « St. Paul, Minn. « Chicago, Ill. 


NATIONAL BEARING DIVISION 





4930 Manchester Avenue « St. Louis 10, Mo. 

















a” engineers Pets distiss a. ‘ 
avelifationg with you. The Bunting, Bia $8 & 
‘BronzesCompaty, Toledo 9, Ohio. Branches j nv 
principe cities. oe 
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BRONZE BEARINGS * BUSHINGS x PRECISION BRONZE BARS 
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Give your M.E. a chance to help cut finishing 
costs for you! 

The magnesium castings he designs will ma- 
chine fast and easily to a superlative finish, in a 
fraction of the time other production metals re- 
quire. Your first cut can be your finish cut. 

Magnesium-light products have new sales 
appeal. And easier handling, when they weigh 
only a fourth as much as iron. No waiting for 





*M.E., in this case, means Magnesium Enthusiast, 


2 y . 
i. . 
Lait a 


Se and Mechanical Engineer as well. He's probably 

6 young, may have joined you since the war. He knows 
from experience the powerful appeal of American 
Magnesium parts: castings 75% lighter than iron, 35% 
lighter than aluminum. He knows the economics of 


magnesium which make his recommendations practical. 
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SUBSIDIARY OF ALUMINUM 





| )\ r - i 
yor} f Sib 
can point the way to 


{FASTER PRODUCTION! 





trucking or hoisting. Just hand them along. 
You can get American Magnesium Castings, 
Forgings, and Extruded Shapes on dependable 
delivery schedules in the quantities you need 
for full production. If you haven’t an M.E. in 
your shop, we'll be glad to send one of ours. 
ALUMINUM COMPANY OF AMERICA, sales agent 
for American Magnesium Products, 1702 Gulf 
Building, Pittsburgh 19, Pennsylvania. 


MAGNESIUM CL........ 


eu soot 


AMERICAN 
MAGNESIUM 
CORPORATION 


COMPANY OF AMERICA 





constant motion... but NO 


SWITCHING 
TROUBLE ! 





















WITH THE PORTE 


| HONEYWELL“ 


MERCURY SWITCH 


A foremost feature of the new Gregory Electro-Pendulum Motor for moving 






sseees 
>= 




















displays is carefree, long-run service with safety. Operating at a rate up to two 
Above: Diagrammatic sketch shows appli- 





cation of simplified dicplay animation cycles per second, each cycle requires a full “make” and “break” switching 
provided by electro-pendulum motors of : : i i 
Gregory Motors, Inc., Brooklyn, N. Y. action. Twice every second, hour after hour, day after day the action is 


continuous. This demands a switch just as dependable, just as long-lived as 


Remember these every other element in the Gregory Motor. 


ADVANTAGES 


To meet this rugged requirement, Gregory designers selected Honeywell 
Mercury Switches. Light and compact, Honeywell switches are easily adapted 
& Ease of Actuation . . . balanced, to small spaces and unusual mountings. Only a minimum of energy is required » 

and light in weight, Con-tac-tors for actuation and some models are operated by a tilt of less than one degree. a 


REE ee Se Se Fouled points cannot occur because contact is made within a vapor-proof 


@ vestwe Contect . . . Meneyuett glass tube. And with fewer parts, no complicated mechanisms 
switches are sealed against dust, or assemblies, dependable, trouble-free performance is assured. 
gases, corrosion. No danger of For your switching needs, Honeywell Mercury Switches may offer greater 
arcing or fouled points. latitude in design, improved performance or greater economy. Write for 
; ; the Mercury Switch catalog or the services of a Honeywell-Brown engineer. 
e Long life . . . fewer moving parts, , 


simplified assembly means de- 


pendable, economical operation. THE BROWN INSTRUMENT CO., 4459 WAYNE AVE., PHILADELPHIA 44, PA. 


@ Variety of Types . . . means wide DIVISION OF MINNEAPOLIS-HONEYWELL REGULATOR CO. 


range of applications, increased 
design opportunities. Offices in principal cities of the United States, Canada and throughout the world 





FOR BETTER PRODUCTS MINNEAPOLIS 
=| Honeywell 
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M-R-C BALL BEARINGS 


contribute to the efficiency 


of PORTER CABLE 


fo power tools 










PORTER CABLE 
Guild Saw 












ired 
Disk Grn PORTER CABLE 
7 | Guild Sander 





A 







* 
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MARLIN - ROCKWELL CORPORATION 


Executive Offices: JAMESTOWN, N.Y. ;| 
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Install Them and Forget Them! FOR LONG SERVICE FREE TI 


AMERICAN are. oe 


ANS 
RADIAL . Aprsy 


T\ esigned to be in. 

stalled and forgot: 
ten, Saginaw wheels, 
casters and conveyor 
parts provide dependable, 
low cost efficiency day 
after day, month after 
month, year after year, 
Available in a complete 
range of types and 
specifications to meet 
every condition... every 


lication. — 
SAGINAW Seat tor your tr 
WHEELS, CASTERS DESIGN ENGINEER'S 


AND WHEEL & CASTER 
CONVEYOR PARTS GUIDE Today! 


SAGINAW PRODUCTS CORP. 


101 RIVER* SAGINAW, MICHIGAN 





AMERICAN RADIAL hc 
ROLLER BEARINGS PROGRESSIVE 
are engineered to exact- 
ing standards that result 
in better performance 
and minimum mainte- 


’ mance. 





Furnished in 5 styles, 6 


S.A.E. series and 85 sizes. AMERICAN 


ROLLER BEARINGS 


Special designs also avail- 
able. Write. 


AMERICAN ecw og 
ae 
ROLLER BEARING CO. The RESSIVE MEY 


420 Melwood Street Pittsburgh, Pa. ST. TORRINGTON: 


Pocific Cocst Office: 1718 S. Flower St., Los Angeles, Calif. 
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nai here's a World of Difference 
in Everything 6 Acac/ 





1 Exclusive ribbon element 


2 Adaptable to your specifications 


» Low pressure drop 
e 4 Self-supporting 
POINt FILTERS 


You get premium quality without paying a premium needs no reinforcement. It can be used to filter either 

price when you use Skinner 4 Point Filters. A specially air or liquids. Skinner will be glad to work with 

designed phenolic-impregnated resin element far out- you, helping to increase your product's efficiency and 
performs any “screen strainer”. This reduce wear. For specific information on your particular 
Skinner element is non-collapsible and _ filtration problem, WRITE DIRECT TO: 


SKINNER PURIFIERS DIVISION OF 


1500 Trombly Avenue, Detroit 11, Michigan AVIATION CORPORATION 


yy 


Export Sales: Bendix International Division, 72 Fifth Avenve, N. Y. 11, N. Y. 


) 
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Kinney presents the “Multi-Disc’’—an entirely new overrunning 
clutch totally free from troublesome “drag”. Unique wear- 
free mechanism automatically and positively shifts the clutch 
but does not transmit power. Shifting action allows gradual 
pick-up whether load is light or heavy. Drive is through 
multiple plates of steel and sintered bronze: clutch capacity 
is easily determined, permitting installation of exactly the The line of Kinney Clutches is complete — Interchange, Over- 
right “Multi-Disc” for each job. Capacities up to 30 HP per running, Dry Plate, Oil Type, and Worrall, for every need 
100 RPM; beyond 30 HP on special quotation. of Industry. Let us know your requirements. 














KINNEY MANUFACTURING COMPANY 


3557 WASHINGTON STREET, BOSTON 30, MASSACHUSETTS 
NEW YORK © CHICAGO © PHILADELPHIA © LOS ANGELES © SAN FRANCISCO 


WE ALSO MANUFACTURE VACUUM PUMPS, LIQUID PUMPS AND BITUMINOUS DISTRIBUTORS 














The Ground Miniature 
| BALL BEARING 


New Hampshire MICRO Ball 
Bearings are the only fully 


WASHERS [iieat ua 


Radial, Radial - thrust, Self 
Aligning and Pivot Ball Bear- 
ings, 5/32” to %°’ OD. 








The Standard X Washer is an 


efficient, economical locking de- 


Sa ital aia Maite a le 





Ask for Illustrated Literature. 


NEW HAMPSHIRE BALL BEARINGS, INC. 
3 MAIN ST, PETERBOROUGH, NEW HAMPSHIRE 


vice. It provides quick, positive 


APPLYING assembly . . . 360° closure to 








support greater thrust load... 








fast, easy removal... simplified 
service or repair. No vibration 


INTERSTATE 
WIRING 
HARNESSES 


save 
time 
on the 


360° CLOSURE can shake it loose. 
jw} Standard X Washers are 
a available for pin diameters 
from 7/32” to 17/32”. For 
complete specifications write for 


Bulletin 26. 








J / 


REMOVING 


Hustration shows Duracord braided harness. 


assembly line 


1 specialized methods and equipment enable us to furnish 

omplete, custom-designed wiring harnesses ready for installation 
ost than you can do the job in your own plant. 

furnish any type required: wrapped, broided, shielded, 

ced or stee! conduit; moulded rubber, plastic or ceramic fittings 

Send for literoture 2 


Pt ite ee 
Role 4. ith ar. we aele 4''/:¥-1 14: a, om 
SIRMULLETME LRM CC MM © INTERSTATE MFG. CORP. 134 sussex Ave., Newark. N.J 
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Product faults found in minutes 
with MB vibration exciters! 


SOME TIME AGO, a large automotive manufacturer 
was attempting to learn whether gas tanks could 
be strengthened. 


They first used a mechanical shaker on a test 
tank in an attempt to discover possible trouble— 
but days went by without signs of failure. How- 
ever, when an MB Exciter was attached, the tank 
was vibrated to destruction in a matter of min- 
utes! A repeat test produced a similar failure. 
Based on the visual evidence, which eliminated 
the need for any dynamic computations, the tank 
was redesigned, and it was made not only 
stronger, but materially lighter—cutting costs as 
well as saving steel. 





>, Over- 
ry need 


In another case, where one manufacturer’s 
headlight bulbs were failing in great numbers, 
an MB Exciter fixed the blame at once—on the fila- 


®) . ‘ ‘ 
ment supporting arm, which was resonating ata 
$s frequency within the operating range of the car. 
oe These cases illustrate a technique of testing 
that you’ll find increasingly valuable as experi- 
aneumneiiemmadtl 








ence shows you new applications for this product 
improver. MB vibration exciters are now being 
used by many of the country’s largest companies 
—for fatigue testing, for location of noise sources, 
for determining the vibratory response of prod- 







Model $3 
Model SA 


ucts—and the corrective measures. 


Would you like to know more about how to use 
this shaker in your own work? An MB engineer 
will be glad to give you the benefits of our spe- 
cialized vibration experience. 


Note that MB Erciters can be swung to any 
convenient angle on the trunnion mounting. 











SHIRE Ii your product has any vibration at all— 
this MB VIBRATION PICKUP will detect it! 





furnish 
Hation 


elded, 
ftings 
2 





1945 





There’s no practical lower limit on the 
amplitude of vibration you can detect 
with the MB Vibration Pickup—it’s that 
sensitive! And there’s no engine it can’t 
be used on — it’s that durable under 
high-powered pulsations! 

It is a velocity-type pickup, electri- 


WRITE FOR FREE BULLETINS 


Ask for bulletin ‘Vibration Testing Technique” 
vhich describes how MB Exciters are used. And 
Bulletin 124A will give you more details on 


*ickup. Write Dep’t. D6. 
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cally damped, with a range of 5 to 1000 
c.p.s. and usable in any position. When 
the pickup’s electrical output is fed to 
standard voltage measuring equipment, 
it can be used to check products for 
operating smoothness and for quality- 
control. 


pe 


- WORATION ISOLATOR UNITS - VIBRATION TEST EQUIPMENT — 


| a enene ane oe i eh 


- ceatiaaa cadet iameree te 


_ THE “i: e€ 
| MANUFACTURING COMPANY, inc.” 
1060 State Street 


New Haven 11, Conn. 








ea * Pagers, Ed 














For Sustained ACCURACY of 
DIAPHRAGMS and other spring parts 





Sfheetfy High Performance 


BERYLLIUM-COPPE 


Screw 





AIR SPEED 
INDICATOR 
Made by 
U. S. Gauge F 


Here is an instance of the use of heat-treatable 
Berylco 25S, of which U. S. Gauge says, ". . prob- 
ably the most critical and exacting application to 
which any metal is subjected.” Beryllium-copper 
alone meets the manufacturer's requirements of 
minimum drift, low hysteresis, elimination of zero 
shift, uniformly low grain size and extreme tol- 
erance control on thickness. Moderately cold- 
worked BERYLCO 25S is readily formed, and with 
heat-treatment attains the highest tensile strength 
and hardness of any non-ferrous material. In ad- 


dition, this alloy offers excellent resistance to 
wear and corrosion. 







Use BERYLCO 25S to good advantage 
in the design of diaphragms and 
other spring parts. Available in strip, 
rod, and wire forms. For specific en- 


gineering data, write for Technisheet 
No. 2. 


“7ée BERYLLIUM 
CORPORATION 


Dept. 1M, Reading 2, Pa. 
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Checking and 
at 


STAINLESS STEEL 








sure 
Standard pres 
elite 5 to 250 ps) 





Dimensions 234” high 
15%" dia. d coils with- 


impregnate : 
pte moisture ond con 


ensation ; 
: Soft insert seats pre 
t leakage 
Spring loaded for 
sitive action 
. Stainless steel — 
highly resistant to corr 
sion and wear 
* Power cons 


tts Max. ; 
ny Pipe connections to 













mption 10 THREE WAY - TWO POSITION 
) 


TWO WAY - NORMALLY OPEN 





have for hundreds of others. Write 
today for details and catalog. 


MH Shcuwer ELECTRIC VALVE DIV. 


THE SKINNER CHUCK COMPANY 
132 Belden Ave., Norwalk, Conn. 


Automotive 
>, 
CY 
LY 
and Aircraft 
Analysing the Trucks and 
b ja = 
oe ee { _Listaile 
Busses 


Designing the 
Clutch Sa 


Tractors and 
pele 
was 


Road Machines 


Planning 
Production 


MULTIPLE-DISC 


Oil Field 


ROCKFORD 
CLUTCHES 





r+ Lesting 


Design and build your products to suit their 
functional needs — and let us build clutches 
best suited to control and transmit their power. 
Given the operating essentials of your products 
— we produce clutches to fit the specific needs 
5 of your product. Specializing in clutch build- 


Supervising 
Installation 


ing, our experience covers over thirty years 
of clutch research, design, production and field 
service in hundreds of industries. Write for 
our latest bulletin showing typical installa- 
tions of ROCKFORD CLUTCHES and 
POWER TAKE-OFFS. 


ROCKFORD CLUTCH DIVISION 
BORG-WARNER 
209 Catherine Street, Rockford, Iilinois 














TWO WAY = NORMALLY CLOSED 


Skinner will be pleased to make 


Also . ae recommendations on your partic. 
valves for rere vlar design applications — they 
to 
sures from 5 








Pro 
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ITION 
CLOSED 
OPEN 


afi "ay , This photograph, 
— they .. Jf five times enlarged, 
s. Write ; é shows the smooth, 
catalog. satin-like finish and 

: perfect adherence 
of the CMP 
DIV. Electro-Zinc Coating. 





utomotive 
* 


S Electro-Zinc-Coated Strip Steel 


INSTEEL ) Product 


TRAOE MARK 


rucks and 


Met 


: A CMP| 


actors and 


The characteristics of uniformity and accuracy to gauge 

always identified with CMP’s uncoated light gauge cold rolled strip steel 
products are now also available where the protective advantages 

of a zinc-coat are desirable. The electro-plating of zinc on CMP 
Thinsteel produces a corrosion resistant strip which can be submitted 

to punishing fabricating operations such as deep drawing or sharp bending 
without flaking or injury to the coating. And if the fabricated product is to 
be painted, you can specify a phosphate-treated zinc-coat which 

provides the base to which paint will best adhere. We are confident 

you will find electro-zinc coated CMP Thinsteel a superior product and we 
will be glad to furnish samples to support the claims we make for it. 


STRIP STEEL ] 


the Cold Metal Products co. 


YOUNGSTOWN 1, OHIO 


NEW YORK e CHICAGO e DETROIT e ST. LOUIS ¢ BUFFALO ¢ INDIANAPOLIS « LOS ANGELES « SAN FRANCISCO 
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THe NEW 


LOMBARD 
TRANSMISSION 














... for applications requiring 
infinite variation in speeds 





: . * The Lombard Variable Speed Trans- 
By incorporating the Lombard Variable Speed Reducer as an cite teas ae es ae 


integral part of equipment, it is possible to provide a wide of applications. It is available in 
range of easily controlled useful speeds. Design is such that pone ag lip aden ae Sem 
a speed range of greater than 20 to | can be obtained with 
@ minimum speed approximating zero. 

Power is transmitted in a straight line from input to output 


shafts, thereby assuring convenient application. A planetary SEND FOR 
speed reducing unit combined with the output shaft and 
mounted in a steel cage provides great rigidity and assures NEW CATALOGUE 


perfect alignment of gearing. All gears are enclosed and 
run in oil. 


LOMBARD GOVERNOR CORPORATION 


Ashland, Massachusetts 
























a % 2 Sees 4 Seer é 


The Viking Pump Company is represented by a nation-wide sales and service organization in key 


cities from coast to coast from Canada to the Gulf. Is your pumping installation operation 


ie at high efficiency? Do you have a purrp maintenance problem? Do you have a new pumping 
application? Write or call the Viking representative nearest your plant for service. 


; B 
a a ; CHICAGO 6 BIRMINGHAM LOS ANGELES 1! 
: ‘ ; : C. W. Dennis Pump Shop, Inc. E. E. Burton 





549 W. Washington Blvd. 1015 7th Ave. So. 4432 Long Beach Avenue 
Phone State 2-6819 BOISE LOUISVILLE 2 
ok : CLEVELAND 13 The Olon Mfg. Co. Neill LaVielle Supply Co 
m Hi J. A. Sinden P.O. Box 1487 505 W. Main Street 
« 4 310 Marshall Bidg. MEMPHIS 2 
j Phone Cherry 0687 BOSTON 10 J. E. Dilworth Co 
INDIANAPOLIS 4 Hayes Pump & Machinery Co. 347 South Front Street 
C. D. Sadler 125 Purchase St MINNEAPOLIS 14 
: " ; 207 Pennway Building BUFFALO 10 Leon C. Gedbois 
> 4 g Phone Lincoln 4788 Root, Neal & Company 2524 University Ave. S. E. 
5 4 KANSAS CITY 8 64 Peabody St NEW ORLEANS 12 ¢ 
, F. J. Pinney Menge Pump & Machinery Co 
WHERE END PERFORMANCE i 1827 Grand Avenue ae sty Da Pas Co 549 Dryades Street 
; Phone Harrison 8033 1730 No. Tryon St PHILADELPHIA 30 
; MILWAUKEE 3 j Walter H. Eagan Co 
, C. F. Mullens DENVER 2336-38 Fairmount Ave 
610 West Michigan Street Hendrie-Bolthoff Co PITTSBURGH 22 
Phone Daly 8-0807 1635 Seventeenth St. Power & Equipment Co 
NEW YORK 18 DENVER Oliver Building 
r Herbert Fuhrer Eaton Metal Products Co. RICHMOND 
4 634 W. Forty-fourth St. 4800 York Street O'Neill Pump & Engineering Co. 
* Phone Longacre 3-3816 Also Albuquerque, Casper, 60! East Franklin St 
DEPENDS ON GEARMAKERS’ SKILL oii Seg tema" ie 
= Wallace Stebbins Co DETROIT 26 Richmond Engineering Co. 
Charles and Lombard Sts. Kerr Machinery Co. Seventh and Hospital Sts 
: i Kerr Building SAN FRANCISCO 19 
ne a Og EVANSVILLE, IND. Delaval Pacific Co 
Shouse Machinery Co 61 Seale St ! 
222 Court Bid _ Also Seattle and Portland 
3 ST. LOUIS 1 
HOUSTON | Lane Machinery Co 
. Southern Eng. & Pump Co. Seventh and Market St 
Wak. 900 St. Charles St TULSA 8 
Gis Also Dallas, San Antonio Warner Lewis Co 
j Edinburg and Kilgore 817 North Lewis Place 


Pract PW NIONSALAIS MGI GOMDANY, aa, 
WEAE? 


Paterson, New Jersey 


ki Pump Company 
Tite | Cedar Falls, lowa 


y( y 
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Eliminate Guesswork... 
y| Laugh at Ubratiou! g 
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O RING GROOVE ae. 
GROOVE LENGTH C- GROOVE DEPTH 


W ITH FLANGE BOLTS stressed to resist separating force at maxi- 
mum pressures to be used, you know that Linear “O”’ ring gaskets 
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*“O" ring gasket for 








IN 
SS 











a will make a positive liquid or gas-tight seal. The only requirement flange fittings. Groove 
is to maintain metal-to-metal contact between the flanges. poe hows we of the 


No more checking or periodic tightening of bolts is necessary, 
for once a Linear “‘O”’ ring is installed, its sealing effectiveness is 
unimpaired no matter how much your line vibrates! 





No more costly shutdowns and repairs because of a sudden 
ph gasket blow-out. With metal-to-metal contact maintained, Linear 
“OQ” ring gaskets will seal against an unlimited pressure range. 
And frequent replacement is unnecessary since over-tightening 
cannot damage Linear “‘O”’ ring gaskets. 


Available in standard sizes from 14”’ to 15%” ID and in special 
sizes as required, Linear ‘‘O”’ ring gaskets are moulded of natural 
or synthetic rubber compounds adaptable to a wide range of 
temperatures, gases and liquids. Linear engineering experience is 
at your disposal. May we serve you? 


Co. 


.  & aaa. ENGtIN EER E D eK N Gs” 





LINEA 


LINEAR, Inc., STATE ROAD & LEVICK STREET, PHILADELPHIA 35, PA. 
Pro 
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Ask Corbin... 


This is recognized 
headquarters for 
special locks for 
special purposes. Whether it be for vend- 
ing machines or any unusual application, 
ask Corbin engineers. Your inquiries will 
be welcome. 























Corbin Cabinet Lock 


Division 
THE AMERICAN HARDWARE CORPORATION 


New Britain, Connecticut 











|MADE TO ORDER] 














qi! 





Screw driver blades to order for assembly in 
any type of handle, wooden, composition or 


plastic. 


Points in either keystone or cabinet type. Edge 


of point carefully made and of uniform thickness. 


Shanks are winged, fluted, formed or milled, 


as shown. 


Blades furnished in plain finish, blued or nickle 


Lape ap DEP'S. 


ington, Conn., LSA. 


SAVE SPACE.. 
REDUCE COST 


With TUTHILL Stripped Pumps 


plated. 


Tuthill Stripped Pumps can 

be built directly into the design 
of the machine—saving space, 
reducing costs and 

improving appearance. 

Two types: Model S, without 

















supporting bracket; 

Model SA, with pumping 
elements only. Built in 
capacities up to 200 g.p.m, 
to meet requirements in 
lubrication, coolant, 
hydraulic and liquid 
transfer service. Also 
available in automatic 
reversing type. Write for 


Tuthill Stripped Pump bulletin. 


TUTHILL PUMP COMPANY 


939 East 95th Street, Chicago 19, Illinois 
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. Say: J&L JALCASE’- 


dat-MeolatellitelMeia-y-muile(dallallil: p 
open-hearth steel— 


if you want the best in— 


¥ machinability 
Vv heat-treating properties 


V physical properties 


There’s more to J&L Jalcase Steel than a 


grade number. That’s why, if you want the 
Best, you must specify “J&L JALCASE.”’ 


@ It is the original, free-machining, open-hearth steel. 
@ It still is the outstanding steel in its class today. 


@ [ts machining properties closely approach those of 
Bessemer steel. 


@ It machines with a fine finish. 


@ It is easy to heat treat by conventional and high- 
speed induction methods. 


@ It |. ngthens tool life. 


@ It reduces production costs. 














Jalcase is available in a range of grades to suit a wide 
variety of applications. It is supplied as cold-drawn 
or cold-drawn-with-metallurgical-processing, which in- 
cludes special tempering treatments. Thus many parts 
made of this material may need no further heat treat- 


ment after machining. 


Typical Jalcase analyses are found in the A.I.S.I. 1100 
series wherein the manganese content is 1.00% to 
1.65%, such as in Grades C-1117 through C-1144. 


Let us send you complete information on J&L Jalcase 
the modern free-cutting steel. Write to: Jones & Laughlin 
Steel Corporation, 409 Jones & Laughlin Building, 
Pittsburgh 30, Pa. 


JONES & LAUGHLIN STEEL CORPORATION 


AMERICA’S FOREMOST PRODUCER OF FREE-CUTTING, QUALITY-CONTROLLED STEELS 


> 7 
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CHACE BIMETAL... 





Bimetal Element A 


On Gy Seni a vo 


RUMBULL & 


“AT” BREAKER 





No. 22— A product of Trumbull 
Electric Mfg. Co., Plainville, Conn. 


In Type ‘AT’ Circuit Breaker, manufactured by 
the Trumbull Electric Manufacturing Company, is 
another typical use of the temperature respon- 
sive qualities of Chace Thermostatic Bimetal as 
the overload element. Of the ‘quick make-and- 
break"’ type, it is entirely trip-free, cannot be 
held closed against an overload—and embodies 
an improved structure for the quenching and dis- 
solution of arc through a series of steel baffles 
mounted between insulating plates. 


When an overload or short circuit occurs, the 
heated thermostatic bimetal element A in moving, 
presses against the tripping bar B, springing the 
latch C. The three contact arms D, fixed to shaft 
E of the toggle mechanism F, spring up, break- 
ing the circuit. Thus an overload opens the entire 
breaker, providing complete protection for lines 
or equipment. 


This illustrates but one of the many applications 
of Chace Thermostatic Bimetal as the actuating 
element for temperature responsive devices. Why 
not submit your own problems for a thorough 
analysis by our engineering department? 


w. M. CHACE co. 


Manufacturers of Thermostatic Bimetals 


1607 BEARD AVE. + DETROIT 9, MICH. 
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Tourek Ball Joints 






The | 
a : Production Costs § are 
Drop When You that 


Order From Stock § grou 


a) 
7 , 7 Tourek’s line of ball joints includes Hoo\ 
12 standard types in 54 sizes... This ith 
“ype pe eter wit 
a wide range of selection frequently 
Ey. enables manufacturers to specify an the 
— assembly directly from stock to meet exact 












requirements, thus effecting a saving in erat 
production costs and eliminating delivery deve 
—— schedule problems. beyc 
When special ball joint assemblies or pre- "" 
cision screw machine products are necessary to duce 
. i meet requirements for new appli- t 
cations, Tourek’s designing and &% om ¢ 
manufacturing experience provides tain< 
a source of valuable assistance. 
Write for Tourek's 16-page ball joint catalog— it 
contains complete specifications on standard types 
and sizes, as well as data on special types. 
5.3. TOUREK MFG.CO. 
4701 W. 16th Street 
Chicago 50, Illinois 
ESTABLISHED 1920 
MAKERS OF PRECISION FAMOUS BALL JOINTS 
SCREW MACHINE PRODUCTS 
_ ne _—- 
Sur 
ROEHR PRODUCTS CO‘ ia 


131 EAST 19™ STREET 
NEW YORK CITY 





DROP-FORGINGS 


ANY SHAPE ANY MATERIAL > COMPLETE FACILITIES 


Write for Free Forging Dota Folder. . . Helpful. Informative 
J. H. WILLIAMS & CO., “The Drop-Forging People’ BUFFALO 7, N.Y, 
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YOU CAN SEE THE DIFFERENCE 
IN HOOVER HONED RACEWAYS 





















The photographs reproduced at the right 
are magnified one hundred times, so 
that you can see the difference between 
ground, polished and honed raceways. 
Hoover is America’s only ball bearing 
with honed raceways. The process and 
the special machines for the honing op- 
eration, are exclusive, patented, Hoover 
developments. Hoover honing goes far 
beyond grinding and polishing to pro- 
duce a surface that represents the clos- 
est approach to absolute perfection ob- 
tainable on a commercial basis. 














This precision ground sur- 
face is satisfactory for many 





types of precision products 
and for low-speed thrust 
bearings. Not suitable for 
high speed radial bear- 
ings demanding smoothness, 
quietness, long life and 
high load capacity. 


































GROUND RACEWAY SURFACE 


(Photographed at 100 Magnifications) 





Adding polishing operation 
improves on ground surface. 
; But increased smoothness 
' and quietness is achieved 
at expense of shortening 
bearing life and decreasing 
load capacity because pol- 
| ishing does not permit race- 
2 way radius to be held with- 
: in sufficiently close pre- 








cision limits to insure uni- 
formity. 


et 


POLISHED RACEWAY SURFACE 


Features 
H one a R acewea Y e u (Photographed at 100 Magnifications) 


Summed up Hoover honing provides the 
following results... 


1, Extreme quietness. 

2. Increased load capacity. 

3. Extended life. 

4, Reduced end play (axial 
displacement). 

5. Reduced radial displacement. 

6. Permanence of fit up. 

J 

8. 

9. 

0. 


Photo-micrograph illustrates 
how cuts and scratches re- 
sulting from grinding and 
polishing are reduced to 
practically non-existence by 
Hoover honing process. This 
patented Hoover process 
achieves bearings equal to 
super-fine laboratory speci- 
mens, at a price you can 
afford to pay. 





Increased resistance to 
Brinneling. 

Uniformity of fit up. 

Freedom from vibration. 
Perfection of dynamic balance. 





{s i HONED RACEWAY SURFACE 


THE ARISTOCRAT OF BEARINGS (Photographed at 100 Magnifications) 


H Oo OVE 4 ““AMERICA’S ONLY BALL BEARING WITH HONED RACEWAYS” 
HOOVER BALL AND BEARING CO., ANN ARBOR, MICHIGAN 
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THE WHELAND COMP, 
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Vhi Photo c 


f ANT MANUFACTUR!® PLA 


WYN AIN Yovovey\ 01, 904.1 12092: 


e a | 
PSI UP TO 5000 i. 
GPM UP TO 32 iw 


COMPARE 




















Stop Corrosion 
,.. Use Globe Stainless Steel Tubes 


When corrosion is found in tubing 

or metal parts formed from tubing, 

Globe Steel Tubes Co. can help you 

solve that problem. Not by suggest- 

ing just any stainless steel tubing 

. but by recommending the cor- 

rect analysis and metallurgical prop- 

erties — the Globe Stainless Steel Tubing to best meet your 
specific operating conditions. 


Globe Steel Tubes Co. can do this because they study 
the problem in cooperation with your engineers in your 
plant and in Globe's completely equipped metallurgical, 
physical and chemical laboratories. Result: You get recom- 
mendations for the specific analysis and metallurgical prop- 
erties of stainless steel tubing in the size and finish you 


Photo courtesy Creamery Package Mfg. Co. 





Free valuable technical data in Globe 
Steel Tubes Co.’s new ‘Bursting Pres- 
sure Bulletin No. 112A”. 


8) —_ 
Propucr ENGINEERING — Decemper, 1948 


need to do your job best at maximum economy. 

Globe Steel Tubes Co. has been rendering this service 
to industry for 40 years. Many of your problems involving 
tube failure, metallic contamination, corrosion, scaling and 
sanitation are an old story to Globe. Chances are, the 
answer to your problem is immediately available for the 
asking. 

Let Globe Steel Tubes Co. assist you in surveying your 
tubing needs and problems, and you are assured of an out- 
standingly dependable source for steel tubing of all kinds: 
Stainless, Mechanical, Alloy Steel and Pressure a S 

wide range of sizes and types to meet your requirements 
. plus the engineering and research facilities to solve 
your tubing problems. 


GLOBE STEEL TUBES CO., Milwaukee 4, Wisconsin 

















GLOBE 


STEEL TUBES 








When inferior 

prints go into the 
shop, inferior produc- 
tion usually follows. Faulty 
prints raise questions, invite 
guesswork, endanger quality 
standards, eat into 
profits! If such a 
profit-leak exists in 
YOUR plant, it's time to 
“plug” it with DIREC-DRI 
reproduction papers. 











You can count 
on DIREC-DRI 
papers implicitly 
to capture every 
precise detail of 
Original drawings... 
to provide sharp, clear 
prints of brilliant 
contrast — quickly, 
uniformly and at budget- 
benefiting cost. 


LOWER 


PRODUCTION 
COSTS 





Check these advantages... 
at our expense. Write for 
a free sample batch... or 
ask your DIREC-DRI dealer for full information. 


BLUE LINE PAPER @ SEPIA LINE TRANSPARENT 

PAPER @ CHOICE OF THREE SPEEDS IN BLUE 

LINE PAPER @e COLOR—INTENSE BLUE AND 

PERMANENT @ SHARP DEFINITION OF LINE 
Write 

ECONOMY BLUE PRINT PRODUCTS COMPANY 

1714-20 North Damen Avenue, Chicago 47, Ill. 


or 


REPRODUCTION PRODUCTS COMPANY 
12790 Westwood Avenue, Detroit 23, Mich. 
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WITTEK 


Hose Clamps ~~ 





HP Clamp Clamp on Hose 








For Quick-Tightening 
Leakproof Hose Connections 


FBSS Clamp 












Product and design engineers can look to 
WITTEK to help solve their hose connection 
problems. Wittek Hose Clamps, for over a 
quarter century known as standard equipment 
in the automotive and aviation industries, are 
today widely used on machines, engines and 
equipment requiring leakproof hose connec- 
tions for air, oil, gas and water lines. Consult 
us on your hose clamping problems. Write for 
Literature. 


WITTER ties.i5 waa, cage 23, 


Hose Clamps for Every Application 


yr ade DUTY 


i= Cooled 


WISCONSIN ~ 


Four of a kind — winning power to spare in this 
hand! The same winning power you draw when 
you specify Wisconsin Air-Cooled Engines for your 
equipment . . . compact, heavy-duty singles in 
two types ranging from 2 to 9 hp.; twin-cylinder 
models from 7 to 13 hp., and V-type 4-cylinder 
engines from 15 to 30 hp. 


All models are designed for heavy-duty service — 
delivering “Most Hp. Hours” of on-the-job service. 


"ENGINES 


All models are extremely compact .. . to fit the 
machine as well as the job. 

All models are built to one standard of top-quality 
excellence in design, materials and precision con- 
struction. 

For “Winning Power”, specify Wisconsin Air- 
Cooled Engines. Engineering data gladly supplied. 


Vorid’s Largest Builders of Heavy-Duty Air-Coolec Engines 
MILWAUKEE 14 WISCONSIN 
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Many a manufacturer has been led astray by the theory 


that because something is newer it must be better. 
For example, certain products or components which 
are naturals for Gray Iron are made of other metals less 
advantageous for the purpose. 
Maybe it’s because gray iron castings have been 


around so long, some people have forgotten what an 


in forthcoming messages in this series, each of the following advantages will Le illustrated: 


Castability Corrosion Resistance 

Rigidity Durability 

Low Notch Sensitivity Vibration Absorption 

Wear Resistance Machinability 

Heat Resistance Wide selection of mechanical properties 
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GRAY IRON—second largest of the metal-working industries. 





extraordinary array of advantages they offer. Then, too, 
many potential users—and even product designers—are 
not aware of the great improvements in gray irons in 
recent years. 

Send for free booklet, “GRAY [TRON—Its Mechan- 
ical and Engineering Characteristics and Details for 


Designing Cast Components”. 
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DO YOU NEED 


A SPECIAL KIND OF 


OIL SEAL ? 








n addition to standard Garlock 

KLozurE Oil Seals and Models 
53 and 63 KLozures, we design and manufacture special 
KiozurE Oil Seals to meet every need. For instance, 
Model 54 Tangential Type Ktozures for self-aligning 
Gearmotors from or “‘spherical” roller bearings where the seal must do a 
1/20 to 71/4 H.P., job on a spherical surface; Double Ktozures; Split 
speeds from .05 KiozurEs; Special Kiozures for Roll Necks, etc. 
to 431 R.P.M. Garlock KLozure Oil Seals give superior service on 
all kinds of equipment—wherever there is a bearing. 
Tell us your oil seal problems and we will supply a 
KLOZURE to meet your special requirements. 




















hp THE GARLOCK PACKING COMPANY ing 
e* WP. PALMYRA, N. Y. the 
Motorless speed reducers ’ ' /, ae In Canada: The Garlock Packing Company 
from 1/20 to 10 H.P } a a Pa a a OE of Canada Ltd., Montreal, Que. Toc 
| \ ' this 
| : anc 
3 AR LO C K ” 
Srey : bre 
Thi 
fin: 
dis 
OIL n 
es *Reg. U.S. Pat. OF. : ) 
7 ) , Q Pr 
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Broaching Machines, too, 
MADE BETTER... 


2 


a 


] 
be P=aH 


‘ie 


Go are the days when it was necessary for 
an operator to advance and return a broach- 
ing tool manually to obtain clearance space for 


the working piece. 


Today, with Hydraulic Engineering by Electrol, 
this back-breaking task—often requiring the time 
and labor of two men—is eliminated simply and 
inexpensively by operating and controlling the 


broaching tool hydraulically. 


This way... it requires only the pressure of a 
finger-tip on an electric push button to engage or 
disengage the broaching tool—or to move the tail 


stock in either direction from a stationary point. 


>) 
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with Hydraulic Engineering by Electrol 


The Electrol hydraulic installation which pro- 


vides push button control for broaching toc!s- 


Perhaps, the machines you use—or the products 
you make—can be made better through the use of 


hydraulic devices. Electrol’s engineering staff will 


gladly work with you. 


Electrol 


INCORPORATED 


KINGSTON, NEW YORK 


CYLINDERS + SELECTOR VALVES + FOLLOW-UP VALVES 
CHECK VALVES «+ RELIEF VALVES * HAND PUMPS 
POWERPAKS + LANDING GEAR -OLEOS * SOLENOID 
VALVES «ON-OFF VALVES~+ SERVO CYLINDERS * TRANSFER 
VALVES * CUT-OUT VALVES + SPEED CONTROi VALVES 


FOR BETTER HYDRAULIC DEVICES 










duraflex metal hose 
saves 16c on production 
costs by using 






















Save Metal ¢ 
Deliver Closest Tolerance * Assure Smooth Surfaces 





—everything YOU want in 


HYDRAULIC lai, 
CYLINDERS 


@ SUPERIOR DESIGN. An improved type of 
high pressure hydraulic cylinders. Universal 
end caps for easy insallation and simplified 
piping ... tight sealing precision type honed 
piston rings for maximum power, lasting 
“leakproof” operation. No-tie-rod design. 

@ PRECISION CONSTRUCTION. Cylinders 
“‘TRU-BORED” from steel and honed to satin 
finish by exclusive Hannifin long stroke honing 
process. Close tolerances between piston and 
cylinder. Manufactured with precision tooling 
throughout to insure complete interchange- 
ability of parts. 


@ COMPLETE LINE. 12 standard bore diam- 
eters, 1’ to 8"’... any length stroke you spec- 
ify... 11 standard mounting styles... standard, 
double end, or heavy duty (2:1) piston rods... 
available with adjustable cushions... pressures 
to 1500 Ibs. per sq. in. Special types built to 
order. > 

@ ENGINEERING RECOMMENDATIONS. Let 
Hannifin engineers help you get the BEST 
solution for your hydraulic cylinder problems. 
See your local Hannifin representative, or write. 


—— 





PHOTOGRAPHS COURTESY CO-OPERATIVE INDUSTRIES, INC. 


Co-operative Industries, Inc. of Chester, N. J., estimate that 
they effect a saving of 16c each on the part shown above, 
used in Duraflex Metal Hose assemblies. This silicon bronze 
part is cast by Ohio Precision in plaster molds. As a result, 
smoothest surfaces and closest tolerance are obtained. Ma- 
chine work is reduced to an absolute minimum, saving time 
and metal. Ohio Precision can save you time and money: 
1. When machine production wastes metal. 2. When sand 
castings won't meet specifications. 3. When quantities are 
too small to warrant expensive dies. 4. When you're wait- 
ing for dies and in a hurry for parts. Ohio Precision plaster 
mold castings will solve your production problems! 


CLOSEST WORKING TOLERANCE 


plus or minus .005 of an inch 





NO MIS-MATCH TOLERANCE 





i AL TT | 


Ohio Precision makes them match 








2 vy, 

peas SMOOTH FINISH oa] 

PRECISION minimizes costly machine work 

FEATURES ay ee —— This sectional view shows the patented con- 
CO te He a struction of Hannifin double acting Hydraulic 
ADAPTABLE AND REASONABLE Cylinders. Note the simple, compact, and rugged 
sili cata al willy dian, tee construction .. . long bearing surfaces ... full 
experimental work 4-ring piston construction. 


PRINTS AND SPECIFICATIONS TODAY! | re A Ni N f e | N 
OHIO PRECISION Cc RP RATION 
C A S TIN G S, IN C. C $. POF Chicago 24, Illinois 


AIR CYLINDERS + HYDRAULIC CYLINDERS * HYDRAULIC PRESSES 
PNEUMATIC PRESSES * HYDRAULIC RIVETERS +» AIR CONTROL VALVES 





109 Webb St., DAYTON 3, OHIO 


Plaster Mold Castings Made From Brass * Bronze * Aluminum °* Beryllium Copper 
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GAT ES 








(U.S. PATENT NO. 1813698) 


Gives You 2 Big SAVINGS! 


Bend any V-Belt and feel it change 
shape. The top, under tension, narrows. The 
body, under compression, widens. The sides 
of the belt — out. 


Steniges- pone Straight-Sided V-Belt 
Bulges in Sheave-Groove. 


The result, if the belt is built with 
straight sides, is a shape that does not fit the 


sheave groove — as shown in Figures 1 and 
1-A, above. 


Now, bend the V-Belt built with the pre- 
cisely engineered Concave Side (U. S. Pat- 
ent No. 1813698) — the Gates Vulco Rope. 


ey 


No Side Bulge. Precise 
Fit in Sheave Groove. 





Gates Vulco Rope 

With Concave Side. 

You get the same shape change but now 
the new shape exactly fits the sheave groove 
as shown in Figures 2 and 2-A. 


Results— (1) Uniform side-wall wear; 
longer life. (2) Full side-wall grip on the 
pulley; carries heavier loads and sudden load 
increases without slippage—a big increase in 
drive efficiency—saving belt wear and also 
saving power! 


2B VULCO 


IN ALL INDUSTRIAL CENTERS | 
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That’ 5 Why the p 


CONCAVE SIDE . 


ROPE AL RIVES 







REG us pat. OFF 


The Mark of SPECIALIZED Research 





The Concave Side is 
MORE IMPORTANT NOW 
Than Ever Before 


Because the sides of a V-Belt are what actual- 
ly drive the pulley, it is clear that any increased 
load on the belt means a heavier load that must be 
transmitted to the pulley directly through the belt’s 
side-walls. 


Now that Gates SPECIALIZED Research has 
made available to you SUPER Vulco Ropes— 
carrying fully 40% higher horsepower ratings— 
the life-prolonging Concave Side naturally delivers 
greater savings today than ever before. 





4812 





THE GATES RUBBER COMPANY 
DENVER, U.S.A. 
*The World's Largest Makers of V-Belts” 
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Purebon 


solves 
many problems 
caused by sliding or rotat- 


ing parts which are difficult 
or impossible to lubricate 

















A constantly increasing stream 
of problems are facing engineers 

and designers today involving 
sliding or rotating parts where 


eg : lubrication is difficult or im- 
D ‘ve sat possible. For such applica- 


tions, Purebon, the mechanical 


PNGR ge), | TIC ~ ! carbon, is often the ideal 
answer. Typical applications 
OVEN TEMPERATURE REGULATION are seal rings, bearings, 
pistons, piston rings, pump 
The Robertshaw Model C-1 shown here is a combina- 
tion thermostat and selector switch. It automatically 
switches from “Preheat” to “Bake”. 
For fast preheating of oven, dial is turned to “Broil” 
position first, then to the temperature setting desired. 
This turns ON both the lower baking and upper 
broiling elements. Both the “Bake” and “Broil” pilots 
turn ON. When oven reaches set temperature both 
pilots turn OFF, signalling that oven is at pre-heat 
temperature and ready for food to be baked or 
roasted. The broiling element will automatically re- 
main out of the circuit and the set oven temperature 
will be maintained by cycling of lower element only. 
For low temperature and slow pre-heat, dial is turned 
from OFF to desired temperature, thus throwing on 
the lower element only. 


Write for full information about this and other 
Robertshaw Thermostats for home appliances. 


vanes, valve seats, meter discs. 
and a host of similar items 





Purebon comes in a wide 
variety of grades. It is strong, 
tough, readily machineable and 
in many cases can be mold- 
ed directly to size. 














Bulletin No. 482 tells the 
complete story of Purebon. 
Write for your copy today. 


PURE CARBON CO., INC. 


448 HALL AVE. ST. MARYS, PA. 


> 





















PILOT LIGHT PILOT LIGHT 








LINE LINE 





Wiring Diagram No. R-2385-C—SLOW 
HEAT, A Element #+1—Turn dial to any 
temperature. Element #1 cycles at set tem- 
perature. B Element #2—Turn dial to 
maximum temperature. Element #2 cycles 
at maximum temperature. FAST HEAT. 
Turn dial to maximum temperature then 
back to desired temperature. When set 
temperature is reached, elements +1 and 
#2 are automatically disconnected and 
after that only element #1 is cycling at 
set temperature. 


In home and industry EVERYTHING'S UNDER CONTROL 


ic » Kolertehaw: OW 


CONTROLS COMPANY 
ROBERTSHAW THERMOSTAT DIVISION 
YOUNGWOOD, PENNSYLVANIA 
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There's a new 
Copper Alloy 
for parts 

like these... 











Typical parts made from round or flat wire 





' | CHASE patented PHOSNIC BRONZE 


H™s a radically different type of copper = washers, cotter pins, springs — these are just a 
alloy that you'll want to investigate — few of the potential applications. 


PHOSNIC BRONZE, made only by Chase. 
eaiaiaaiatta da Uimaaes PHOSNIC BRONZE is supplied in the form of 


PHOSNIC BRONZE is exceptionally malleable, rod, round wire, rolled flat wire and tube—in 
| permitting severe cold heading even after hard tempers ranging from age-hardened condition © 
drawing to attain high strength. Inthis condition —_up to and including special spring. 

its resistance to stress corrosion is outstanding. 





















NC. Special spring temper wire attains a tensile Mail the coupon for the full PP on 
PA. strength of 120,000 psi—yet even then has an Harper ceeD nee = 
electrical conductivity of 50% IACS with cor- copgnr aay. | Sema | 
respondingly high thermal conductivity. This eee f a 
ie combination of strength and conductivity, 4 Chase Brass & Copper Co., Dept. PE-128 , 
characteristic of Phosnic Bronze, is unmatched | ee — : 
by any other commercial alloy. : Please send me your free book, “‘Phosnic Bronze.” : 
PHOSNIC BRONZE is of particular interest H ect 1 
cn A =— Position _________Company { 
where phosphor bronze, silicon bronze and cart- eprom H 
tidge brass have been used in the past. Phillips 1% ¢,, veainel : 
head screws, nuts, switch parts, fuse clips, lock a 





\. he Mallon Headguariors for 
(‘hase } BRASS & COPPER 


WATERBURY 91, CONNECTICUT SUBSIDIARY OF KENNECOTT COPPER CORPORATION 


THIS IS THE CHASE NETWORK... handiest way to buy brass 
ALBANY+ ATLANTA BALTIMORE BOSTON CHICAG9 CINCINNATI CLEVELAND DETROIT HOUSTONt INDIANAPOLIS KANSAS CITY, MO. LOS ANGELES MILWAUKEE MINNEAPOLIS 
WEWARK NEW ORLEANS NEW YORK PHILADELPHIA PITTSBURGH PROVIDENCE ROCHESTER+ SAN FRANCISCO SEATTLE ST.LOUIS WATERBURY (tindicotes Soles Office Only) 
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ee. says Winch Manufacturer 


Winches for servicing oil wells require 
rugged power—require engines that can 
pull thousands of pounds of pipe, hang 
onto heavy overloads like steam power. 






That’s why Cooper winches are 
equipped exclusively with heavy-duty 
Allis-Chalmers Power Units. They pro- 
vide high torque at slow speeds. ‘“‘This 
gives the necessary lug for heavy loads,” 
states the Fred E. Cooper company, 


tT 


RACTOR DIVISION + MILWAUKEE 1, U. he an 


Sier-Bath~ 


specifications for quotation. 


312 


GROUND or Suavep 


Gears 


... for a More Compact Assembly 


@ The more accurate theyearthe .« 
smaller the required size for a given 
load or a given speed. This makes 
possible more compact assemblies. 
Sier-Bath is fully equipped with the 
latest, most efficient machinery for 
shaving spiral and spur gears up to 
24” diameter and for grinding spur 
gears to 16”, spiral gears to 10”, 
splined shafts (both straight side and 
involute)‘up to 42” long. Send us your 


0Sier-Bath | 


GEAR and PUMP CO., Inc. 


9262. HUDSON BOULEVARD NORTH BERGEN, NEW JERSEY 2 —{3O0) 47" KEENE, NEW HAMP 
ete. i | ust 


“you can 
throttle way down and 
still maintain lugging power.” 


Investigate rugged, high-torque AC 
Engines for your own products. Pro- 
duction-line built, their first cost is 
low — so are operating cost and up- 
keep. Accessories to fit the application. 
Choice of fuels, Nation-wide service 

facilities. Let our power engineers 

help select the unit for your 
requirements, 












A SIZE 
TO FIT 
YOUR NEEDS 
MAXIMUM 
MODEL* R.P.M,. BRAKE HP, 
B-125  1500—1800 24,5—28.0 
W-201  1400—1800 33.5—40.5 
U-318  1200~1400 45.0—509 
E-563 1050 74.0 
L-844 1050 110.0 


*figures represent 
cu. in, displacement 





LARGE SHAFT 


SMALL HOUSING 


The new No.(418 
Miniature Ball Bearin ng: 
Y44"od. @ %” bore. 
Available in both chrome 
steel and stainless. 


49, 


Write for Catalo 


ae complete data—”. 


ew - of 


for 














i 


fic i MINIATURE BEARINGS 


INCORPO 


AT 
SH HIRE, U.S. A. 
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SPEED UP 
YOUR SURFACE HARDENING... 


(homaute 


FREE-MACHINING STEELS 
IN ONLY 


1 foF- 


AXIMUM 
AKE HP, 


= 


5 — 28,0 





S. A. E. 1020 Steel 
Chapmanized 1S00°F. 


“O15. 2020 


.010 
OF CASE IN INCHES 


DEPTH 


4 — re eae - 
Ur, t oF IY hn > ee 2 Pepe ote gh mes re aie) nes) 
ADU Pk TP) Le eae Be tidied 


Here’s the efficient, modern way to give free-machining steels an alloy- 
like case. It’s fast. It’s inexpensive. It gives you the controlled depth of case you need 
(between .002” and .035”) in one to four hours. So tough and ductile is this case that 
there is no checking or chipping. Parts won’t warp. The surface is silver-clean . . . ready 
for use with minimum finish-grinding. 


Try Chapmanizing today. Send your parts to us, or write for the name of the nearest 
licensed Heat Treater. Or, let us hook a unit to your own pot-type furnace. Then you 
can Chapmanize right in your 


: Metallurgical Sales Division of 
own plant on a contract basis. 


THE CHAPMAN VALVE MFG. CO. 


INDIAN ORCHARD, MASSACHUSETTS 
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from 2 days 
to 1% hours - 


WITH 


TO SHAFTING 


Here s another — 
instance where drilling operation 
STOW Flexible at the H. T. Hunt 


: - Company of Bing- 
Shafting sim- hamton, N. Y. was 


plifies design shortened from 2 days 


d st to 1!/, hours by means of 
ana steps up the boring fixtures shown 


production above. Any number of holes 
up to five can be drilled at 
the same time. Shafts and 
drills can be readily rearranged 
for variously spaced holes on 

other jobs. 
STOW Flexible Shafting made 
this simple, efficient design possible 
because it transmits driving power 
to off-center or out-of-line locations— 
from almost any angle of approach. 
Holes can be drilled closer together than 
by any other means. And other similarly 
simple fixtures employing STOW Shafts 
can be made for drilling holes in any plane. 
So, when you want to simplify your power 
transmission designs, and obtain wide flexi- 
bility of applications, remember the advan- 
tages of STOW Flexible Shafting — the 
logical solution to many design problems. 
% For more information, send today for 


your copy of "The How and Why of Flexible 
Shafting.”’ It's FREE. 


MANUFACTURING CO. 


426 STATE ST. BINGHAMTON, N.Y. 





PRECISION 


Precision balls made for your job. In many 


materials. Send your specifications to our Engineering 


Department. Their recommendatiens will be for- 


warded to you promptly. 


THE HARTFORD STEEL BALL CO. 


HARTFORD, CONN. 


NEWARK, NJ. OFFICE EXPORT OFFICE: NEW YORK CHICAGO OFFICE 
MARKET 2-7169 PHONE: PENNSYLVANIA 6- 2078 FRANKLIN 197 
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ENGINES 


10 & 52 HP @ AIR-COOLED 
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i The Onan 10 HP CK Engine 


fi —S2—- powers the 
iy” M. E. TILLER 

; Smooth-running, power- 
ful and rugged, the CK 
engine gives this new 
tiller outstanding per- 
formonce. 


e 


oo ot ae oe oe ee oe em OF 
SS Gt Ge oe oe oe ek oe me 


rer rr rt td) tt Pt Pe eT 


SMOOTH POWER, inherent in the two- 
cylinder, horizontally-opposed, alternate- 
firing design of the Onan CK engine will 
give your mechanized equipment perform- 
ance that se//s! Lightweight, (only 97 Ibs.) 
compact design simplifies installation. 
Built for heavy-duty use. 


D. W. ONAN & SONS INC. 
5088 Royalston Ave., Minneapolis 5, Minn. 


PROOUCTS 


ONAN AIR-COOLED 
ENGINES: CK—2-cyl., 
BH — 2-cyl., 
. 1B —I-cyl., 


oN P4774 2 Ls 
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Py Superior Steel 


CORPORATION 
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SuVeneer Clad Metal's solid copper, monel or nickel 
cladding is bonded to low-carbon strip steel for keeps! 
It cannot be separated by mechanical means—you can 
use full freedom in new product design and count on 
dependable fabrication results. Get the special benefits of 
these solid metals combined withva strip steel base—specify 
and use SuVeneer Clad Metal! 












Johnson Bronze Sleeve Bearings Give You Every Worthwhile Advantage 





Low 
COST 


|- PRECISION | 
| Quer —i| 


LONG 
LIFE 


CORROSION 
RESISTANT 















































UNIT 


CONSTRUCTION 


SIMPLIFY. 











LOAD CARRYING 
CAPACITY 


HIGH RESISTANCE 
70 SHOCK 














LOW COEFFICIENT 
OF FRICTION 


EASY 
TO INSTALL 




















| CONFORMABILITY | 








NATION WIDE 












|___ SERVICE 


Bran Cc h Offices 


Atlanta 
Buffalo 
Cambridge, Mass 
Chicago 

Cincinnats 


Chveland 
Dallas 
Detroit 
Kansas City, Mo 
Los Angeles 
Minneapohs 
Newark 

New York 
Philadelphia 
Pittsburgh 
San Francisco 
St Louis 
Seattle 















and Save 


Are you buying more bearing than you need? Are you building sales 
resistance into your product by making it too complicated? One of the 
easiest ways to simplify the design and operation of a motive unit... 
without sacrificing performance or efficiency . . . is to install Johnson 
Sleeve Bearings. 


The adoption of Sleeve Bearings brings many worthwhile advantages. It 
gives the designer more freedom in tolerances. It simplifies installation, 
also maintenance and replacement. The solid bearing surface provides 
excellent load carrying capacity. This bearing surface permits a con- 
tinuous film of lubricant to form between the bearing and shaft... 
preventing wear, eliminating noise and reducing friction to the minimum. 


Johnson Sleeve Bearings are more economical too. Their low unit cost 
provides manufacturers with a much lower cost and a greater profit 
on each model. They are precision made . . . of highest quality 
materials. Why not investigate the possibilities of using 
Johnson Sleeve Bearings in your product? We can give 
you sound advice and excellent delivery NOW. 


JOHNSON BRONZE CO. 


5085S. Mill Street, New Castle, Pa. 
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“THIS seals lubricants IN 


and Keeps trouble OUT 


Only APEX Universal Joints come 
Lubricated for Life! The hermetically 
sealed cover, an exclusive Apex fea- 
ture, enables you to design these 
joints into food machinery, packag- 





ing, paper and textile machinery — 
or wherever the finished products 
must be protected against oil. 
These covers extend service life 
way beyond all previous limits and 








permit the use of joints in corrosive 
or abrasive laden atmospheres or 
liquids at extremes of temperature. 

Apex Heavy Duty Universal Joints 
are made in sizes from 3%” to 4” 
diameters. In addition to high 
strength weight ratio their unique 
structural design assures low deflec- 
tion rate, low wear, superior fatigue 
resistance and overload capacity and 
long life. 

For complete information, write 
for Catalog No. 103A. 


The Apex Machine & Tool Co., 1033 S. Patterson Blvd., Dayton 2, Ohio 


universal joints 


Safety Friction Tapping Chucks ® Quick Change and Positive Drive Drill Chucks © Vertical Float Tapping Chucks © Parallel 
Floating Tool Holders © Power Bits for Phillips, Slotted Head, Frearson and Clutch Head Screws ©® Hand Drivers for Phillips 


ono Clutch Head Screws @ 


Aircraft and Industrial Universal Joints @ 
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Sockets 


and Universal Joint Socket Wrenches 
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HILLIARD Ceccches 


FOR POWER CONTROL DESIGNS 


HILLIARD 
SINGLE 


REVOLUTION 
CLUTCH 





Unequalled for accurate 
control of intermittent ma- 
chine operations — cutting, 
punching, and packaging. 
Gives closer tolerances to 
cut-off, stamping, shearing, and similar machines. Completely 
automatic; manual, mechanical, or electrical control. 


HILLIARD 
OVER-RUNNING 
CLUTCH 






Hilliard Over-Running 
Clutches and Couplings are 
automatic in operation. 
They are unexcelled for 
automatic two-speed drives, 
dual drives, stand-by drives, 
and for allowing machinery to “coast” after drive stops. Ex- 
cellent as fixed or infinitely adjustable ratchets. 


HILLIARD 
SLIP 
CLUTCH 


A reliable series of spring- 
loaded slip clutches and 
couplings. Rugged construc- 
tion with ample friction sur- 
face for heavy-duty use. 
Outstanding for preventing 
overloads and shocks; for 
starting heavy loads; as tension drag brakes; for reeling and 
winding operations; and many other uses. 















Hilliard’s Engineering Depart- 
ment is ready to assist you in 
designing installations and in 
selecting the correct clutch or 
coupling. 

Write today — 3 Hilliard Clutch 
Bulletins with design informa- 
tion. Free on request. 





Clutch Makers for over 40 years 





The HILLIARD Corporation 


101 W. Fourth St., Elmira, N. Y. 
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TO TEST NICHOLSON STEAM TRAPS FOR 


LOWEST STEAM LOSS 
>LARGEST CAPACITY 


See why an increasing 
number of America’s 
leading plants are 
standardizing on 
Nicholson traps. 


ou 





Comparative tests by large 
trap users show: record low 
for steam waste; 2 to 6 
times average drainage 
capacity; operate on 
lowest temperature 
differential; no freeze- 
ups; greater simplicity 
(fewer spare parts). 
5 types for every -pur- 
pose; size 14” to 2”: 
pressures to 225 Ibs. Test trap gladly 
sent. BULLETIN 1047. 


W. H. NICHOLSON & CO. 


Valves * Traps * Steam Specialties 


200 OREGON STREET 
WILKES-BARRE, PA. 
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Solve prime mover problems with — 


KX 








ENGINES 


10 & 52 HP @ AIR-COOLED 


eG ia SS Ge om Ge 


Onan CK & 
BH Engines 
=. power the HODGES 
' DISC SHARPENER 
% Smooth-running, pow- u 
erful and rugged, CK g 
and BH engines give : 
this power tool out- 


ONAN AIR-COOLED 
ENGINES: CK—2-cy!., 
10 HP; BH—2-cyl., 





standing performance 2 52 HP. 1B —1I-cy/., 
2 om on & , 3% HP. 
SMOOTH POWER, inherent in the two- WRITE FOR 


cylinder, horizontally-opposed, alternate- 
firing design of the Onan CK and BH en- 
gines will give your mechanized equipment 
performance that se//s’ Lightweight, com- 
pact design simplifies installation. Built for 
heavy-duty use. 


_ SPECIFICATIONS 

/ oe # 
OT 

o , 

D. W. ONAN & SONS INC. 


5088 Royalston Ave., Minneapolis 5, Minn. 





PRODUCTS 


ONAN 4(“ENGINES 
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No other socket screw 
can be wrenched up 


as tightly as 


Because of Bristol’s 
Multiple-Spline de- 
sign, all the force 
applied in wrenching 





up is directed into 
rotary motion. This 
permits tightening far beyond the limits 
of ordinary screws. Result: tighter grip 
... greater holding power! 


CONQUER VIBRATION... Bristol’s 
Multiple-Spline socket screws resist 
loosening under severe shock and vibra- 
tion . . . are ideal for vibrating shafts 

. . for mechanisms frequently disas- 
sembled . . . for hard-to-reach fastening 


points. 












BRISTOL'S MULT y 


PRECISION THREADING... careful de- 
sign, close tolerances plus a complete in- 
spection system add up to a product 
that is accurate, uniform, spins easily 
into place, fits perfectly, wrenches up 
tightly .. 


fastening . . . lowered assembly costs. 


. gives you quicker, easier 


INTERNAL WRENCHING... gives de- 
sign advantages — less pocket allowance 
in your product for wrench movement 

. reductions in flange sizes — makes 


possible neater, more compact design. 


Write for bulletin and prices. THE 
BRISTOL COMPANY, Mill Supply 
Division, 121 Bristol Road, Waterbury 
91, Connecticut. 





MOST EFFICIENT MECHANISM 
FOR TRANSMITTING TORQUE 


The multiple-spline principle is used on 
aircraft propeller shafts and on auto- 
mobile transmission shafts because of 
its high efficiency in transmitting 
torque. In socket screws, the multiple- 
spline directs all the wrenching force 
into rotary motion .. develops great- 
est holding power. 














D) ' —_ . 
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POWER FACTOR | 7h 
@ BALANCED THREE PHASE COMPLETE | 
WITH 
a ® —SSSSSSSSSSSSS——= 
lIri-Pnase 
(RESISTANCE) 
aE 
Cap Screws 
Sturdy, cold- | 
Six Highly Desirable Features formed head 
—continuous s 
... (1) greatly reduced power — struc- Z 
ure. Z 
demand; (2) three phase bal- Z 
S 
anced power load; (3) desira- Z 
eA 
ble high power factor (95%) ; z 
» 
, a Zz 
(4) improved weldability; (5) haeer Cita 
deeper throat depths with es- eer 
sentially no increase in power shoulder. \ 
Socket 
demand; (6) with Tri-Phase, Set Screws 
Precision- 
you can weld low carbon steel, | ground thread 
with rust- 
stainless steel, aluminum al- eaatent 
| inish—five 
loys, magnesium, Monel, In- | point styles 
conel, brass alloys, and other Socket 
? Pipe Plugs 
materials on same_ welder. Safer, strong- 
er—excellent 
Z seal. Made of 
—— alloy steel. 
Flat Head 
Tri-Phase can be had in spot, Cap Screws 
projection, seam, or upset-butt weeny, 
screws. Fi 
welders. Ask for Tri-Phase Bulle- standard 
tin 10-813 just off the press. — 
Socket Screw Keys 
Minimum play 
between key and 
THE TAYLOR-WINFIELD CORPORATION socket. 
WARREN, OHIO, U.S.A. . 
¢ TAYLOR: 
| he | BO 
| WINFIELD | BRNO | 
x § | ain 
|. RESISTANCE WELDE | | 4442 4. KNOX AVENUE CHICAGO 30, It Sales 
ec : se . mo , | "49 Park Place New York 7, N. Y. Atlas 
ALLS —— 
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“Built-In” Lubrication 


for Sales-Minded 











a. 


+8 





Machine Design 





Longer life and trouble- 
proof service. 


eee 
Lubrication for thousands 


of operating hours, without 
oil renewal. 


eee 
Great Accuracy—Die- 
formed to close tolerances. 
eee 
No oil holes or grooves. 


Lowers installation, operat- 
ing and maintenance costs. 


BOUND BROOK OIL-LESS BEARING COMPANY «© Established 1883 + Manufacturers of 


; Metal Powder Products Since 4921 
Main Office and Plants: Bound Brook, New Jersey * Branch 1255 Book Building, Detroit 26, Michigan 
Sales and Service Representatives: Ritchie Engineering Company, 3509 Irving Avenue, South, Minneapolis 8, Minnesota 
Atlas Brass Foundry, Inc., 1901 Santa Fe Avenue, Los Angeles 2!, California * In Canada: Dominion Bearings, Ltd., 272 Van Horne Street, Toronto 












Design improvement is the 
engineer's way to increased 
sales: another way of saying 
progressive engineers are 
sales-minded. 


"Built-In"' Lubrication, for the life 
of most machines and appliances, 
is an irresistible sales feature, es- 
pecially where lubrication failure on 
inaccessible assemblies is indicated. 


Specify "Compo" oil-retaining por- 
ous bronze bearings, for ‘Better 
Machines and Appliances.” 

















A 
‘BOUND BROOK" 
PRODUCT 


NM Dp O Oil-Retaining Porous Bronze Bearings 


Eliminate oil spatter and 
contamination of the pro- 
cessed goods. 


Immediate Shipments— 
send for Stock List of many 
sizes in all standard shapes 
carried in stock. 


Save production time and 
tool costs—write for Size 
List of Thousands of Dies 
on Hand for all standard 
Shapes. It will save you 
time and money. 





a 
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CADILLAC MOTOR CAR DIVISION 


GENERAL MOTORS 
DETROIT a2. MICHIGAN 
nm 
= Octover 11s 198 

product Engineering 

McGraw publishing Co., Inte 
i 330 West 42nd St. 

New York 18, N- Y. 
F attention Mr. A- Hauptli, Ires publisher 

Dear Sir: 
, 
i ; Replying to your qnoquiry of September relative to 
y the writer's aavertising reading pabits,s I wish to say tnat 
Fs I am glad to give you nis information gor what it is worth. 
a an enginest» eel that 4t is part of job to scan 
4 +e aavertist in P oduct Engineer g search f new 
e engineerins elopments to keeP informed oF current 
appiicetion® ¢ commerc 1 products - Re 
jsers per av gervic o we bY 
ine whi nl consider the 


GLR: im 
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economics of ALLEGHENY METAL 


ree @ 0G CCH HO ee 6 





RY utject loday: 
STAINLESS STE EL 


Guy Wire 





Research Results: Especially in acid or salt atmospheres (industrial or coastal 
areas) Stainless Steel Guy Wire is far better and cheaper than any other 
type. First cost, installed, is 20% above Material B and 40% above Material C 
(two commonly-used coated wires) but Allegheny Metal Guy Wire outlasts 
either of these materials many times over. The very first time that ‘‘B”’ or 








‘‘C’’ must be replaced—and this may be necessary as often as every three to 
five years—Allegheny Metal saves 40% in costs over ‘‘B’’ and 30% over ‘‘C’’... 
Plus 40% less weight to handle, transport and store... Plus greater reliability, 
maximum protection against chafing and impact, and decades of re-use. 


Memo: To anyone who uses GUY WIRE on poles, stacks, towers, signs, buildings, 
etc., ALLEGHENY METAL is best and cheapest in the long run... why not 
investigate it? 





Complete technical and fabricating data—engineering help, too—yours for the &sking. 


ALLEGHENY LUDLUM STEEL CORPORATION 


Pittsburgh, Penna. . . . Offices in Principal Cities 


Allegheny Metal is stocked by all Jos. T. Ryerson & Son, Inc., Warehouses 
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The unique Gerotor principle, found in no other 
hydraulic pumps, operates with high volumetric 
and mechanical efficiency. Both Gerotor elements 
revolve in the same direction at low relative speed, 
resulting in less wear, longer life. Continuous 
fluid-tight tooth engagement means less slippage, 
more uniform flow. Note the relative advance of 
teeth and spaces in the diagrams below. 





Gerotor hydraulic pumps are engineered for 
pressures up to 1000 p.s.i., continuous duty; in 
some sizes, up to 1200 p.s.i., continuous, and 
1500 p.s.i., intermittent. Deliveries range from 
4 g.p.m. at 1800 r.p.m. to 40 g.p.m. at 1200 


r.p.m. Plain, base or flange mounting. Models Ea 


available for two separate circuits. Write for 


Catalog Sections G-101, G-103, G-104, G-106. 


GEROTOR MAY CORPORATION-P. O. Box 86, Baltimore 3, Maryland 


Gé€ROTOR 
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hydraulic pumps, motors, valves and 
cylinders « air valves and cylinders 
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DIE CASTING 
steers y | 
to the best 


Whether your product be large or small, 








( CASE HISTORIES FROM 
MT. VERNON FILES 





simple or complex, you'll find die casting can 
lead to new production econemies and prod- 


uct improvements, 


Consider these components of a vend- 








+ ing machine. Die cast by Mount Vernon for 
je : Rowe Manufacturing Co., of Whippany, N. J., 
from | é they range from a simple stud, 42” long, to 
1200 | bd parts possessing intricate profiles, apertures 
—_ ; of various shapes and sizes, ribs, lugs, 
7] os flanges, channels, bosses, fillets, countersinks. 
sad Mount Vernon die casting produces them 


in quicktime—so clean that machining and 


finishing operations are cut to a negligible 








and 
ers 
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minimum. Result: overall production speed- 
ed, unit costs lowered. 

Before you okay a manufacturing pro- 
cedure, give a thought to the important ad- 
vantages afforded by die casting. Here, at 
Mount Vernon, our specialized knowledge, 


long experience and modern facilities will 


| 
} 


help you profit fully from all of them. 


1 im 


MT. VERNO 


DIE CASTING CORP. 


MT VYERQR OK... Bee YOR K 
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One of a series of messages to help you increase your understanding of business paper advertising, and its effect on your job. 


O MATTER WHAT your present job 

may be, your chances of getting 
ahead depend on your company’s 
ability to make a fair profit. 


As a production man, you have a 
pretty good idea of how profits are 
earned. You know that without 
modern, high-speed production tools, 
there wouldn’t be any profits — or 
any jobs, for that matter. Your cost- 
per-unit would be so high that you 
couldn’t compete with other manu- 
facturers in your market. 


The same thing applies to the 
manufacture of a sale! Without mech- 





advertising effectiveness.” 


Why you have a big stake 


company’s advertising 


anization, the cost of ‘‘manufactur- 
ing”’ would be prohibitive. 


That’s where advertising comes 
into the picture. Because advertising 
is simply the assembly-line technique 
in selling. Just consider the five basic 
operations involved — 

1. Seeking out prospects 

2. Arousing their interest 

3. Creating a preference for 

your product 
4. Making a specific proposal 
5. Closing the order 


Advertising performs the first three 
of these jobs. And it performs them 


PRODUC 


in your 








A ae 
far more economically than any oth \4t 
means, leaving your salesmen aN. 
to concentrate on the two that 
alone can do, and do best. In 
way, advertising increases your 
pany’s chance to earn a profit. An 
that. is why you have a big stakei 
its efficient use. 

Where can your company’s 
vertising work at its highest ell 
ciency? Where but in those busine 
papers which are concentrated among 
your company’s best prospects — 4" 
no one else! 


ANGINA aw ING | 


is a member of The Associated Business Papers, who have 
published an interesting folder entitled, “10 ways to measure 
We'll be glad to send you a copy. ( 
And if you'd like reprints of this advertisement (or the , 
entire series) to pass along to others in your organization, 


just say the word. 
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Year after Year Norma-Hoffmann Engineers, specialists for 
over 35 years in bearing design and appli- 


cation, are available for consultation. 


— NORMA-HOFFMANN 
Serve Efficiently Paxton BERRINGS 





NORMA-HOFFMANN BEARINGS CORPORATION 
STAMFORD, CONNECTICUT 


FIELD OFFICES: New York, Chicago, Cleveland, Detroit, Pittsburgh, Cincinnati, Los Angeles, San Francisco, Dallas, Seattle, Pheonix 
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SYNTHETIC SAPPHIRE for 


"T> 
tf 


\\% Resistance to Wear 


SOF 
wil Outlasting hardened steel and cemented carbides 2 | 
5,000 times. 



























Resistance to Friction 


Affording very low friction surfaces due to hardness an¢ 
surface continuity. 





Retention of form at temperatures up to 1,000°C 


Retention of Insulating Properties 


Excellent dielectric properties over a wide rang 
of temperatures. 





LINDE Synthetic Sapphire is available in a variety of forms. It can be polished 
by flame or ordinary diamond polishing; it can be formed and bent by flame. 
Polished sapphire surfaces keep free of dirt and lint, and in many anti-friction appl: 
cations, need not be lubricated. 

The experience that LixpE engineers have in applying sapphire to industrid 
processes may be of help to you. Call or write the LINDE office nearest you. Ge! 
copies of the “Synthetic Sapphire Data Sheet” which gives the complete physicd 
and chemical properties, and the “Synthetic Crystal Stock List” of forms and 


grades available. 





—— 
nm 


Trade-Mark 


THE LINDE AIR PRODUCTS COMPANY 


Unit of Union Carbide and Carbon Corporation 


30 East 42nd St., New York 17, N. Y. UCC Offices in Other Principal Cities 


In Canada: DOMINION OXYGEN COMPANY, LIMITED, Toronto 





ag4 
‘The term “‘Linde”’ is a trade-mark of ‘The Linde Air Products Company. 
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THE WARNER & SWASEY COMPANY 
Five Spindle Automatic Bar Machine 





Your machines 








run smoother, 
longer... . 








Your machines run smoother, longer 
and continuously on Bijur-oiled bearings. 


Smoother because the correct oil film 
is constantly maintained by meter-units 
at the bearings. Longer because overall 
bearing wear is considerably reduced by 
positive control of oil flow. Continuously 
because a Bijur-equipped machine oils 
itself while running, eliminating down- 

time for lubrication. 


These factors enable 
the user to boost pro- 
duction output, cut 
maintenance costs, and 
also lengthen the effec- 
tive life of the machine. 
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LONG ISLAND CITY 


.--.- on bearings oiled by 
an automatic system 
of “metered” lubrication 


Increased Production Output. A Bijur- 
lubricated machine oils itself while run- 
ning, doing away with wasteful down- 
time for lubrication. Daily maintenance 
time is thus converted into more time 
for production. 


Decreased Maintenance Costs. A Bijur- 
lubricated machine assures positive con- 
trol of oil flow, considerably reducing 
bearing wear. Longer effective bearing 
life results in less down-time for repairs 
and maintenance. 


If lubrication is your problem, why 
not call on the Bijur engineer, or write 
for “The Travels of Modern Lubrication.” 
This quarterly bulletin shows how lead- 
ing manufacturers protect performance 
and maintain production by using Bijur- 
lubricated machines. 


BIJUR 


LUBRICATING CORPORATION 


1 NEW YORK 







SHEET METAL MACHINERY 
Verson ‘Press Brake" 





PACKAGING MACHINERY 
Pneumatic Scale ‘Rotary 
Top Closing Machine” 





FOOD MACHINERY 
Baker Perkins 
“Dough Divider" 





PRINTING PRESS 
ATF *’Chief Offset Press’ 





TEXTILE MACHINERY 
Willcox & Gibbs 
“*Lockstitch Machine” 


Like these manufacturers, 
you too can 
“be sure with Bijur.” 





added sales appeal 


improved performance 







WITH CORNING GLASSES 


Corning has a wealth of experience to offer design 

engineers seeking ways to increase product appeal, 

improve performance, or lower costs. The example 

below is typical. Bulletin [Z-1 shows many more. 
9 a OE 


es i 


ra A 


CORNING* MULTI-FORM INSULATION BEAD 


Corning* Multi-form Insulation Beads for electric 
range elements provide lifetime protection against 
short circuits from internal carbonization of cook- 
ing vapors...hence add sales appeal and improve 
performance. The uniformity of Multi-form glass 
beads minimizes production time, and the perma- 
nence of the glass to metal seal adds years to the 
life of a range unit. 
SEND FOR BULLETIN IZ-! 
which illustrates other 
examples, besides list- 
ing the properties of all 
basic Corning glasses to 
help you in your work. 
*T.M. Reg. U.S, Pat. Off. 


Sales Offices: 


NEW YORK 
718 Fifth Avenue 


CHICAGO 
1470 Merchandise Mart 


SAN FRANCISCO 
1355 Market Street 


CORNING GLASS WORKS, Dept. PE-12 
Corning, N. Y. 
Please send me a copy of Bulletin IZ-1 ‘Glass, its increasing 


Name 
i a 
Firm ..... 
Street ...... 
Gilt... 


Zone State 


| importance in product design.” 
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| from TRAINS 




































Waughmat 





A molded rub- 
ber and steel 
plate part of 
modern rubber 
draft gear used 
on crack trains 
throughout this 
country and 
Europe. 





you 


sion 


to TELEVISION 


Davietun 


qm ES -1857 A 
Specializes in MOLDED 


RUBBER PARTS} 


Bs 





Solid and sponge rubber parts are 
manufactured to individual specifi- 
cations of many industries.* May we | 
quote on your rubber requirements. 


§ 


| 





* REFRIGERATION 


* SHOES || os 
* TELEVISION 4 


* RADIO 5 


* BUSINESS MACHINES 


Sponge rubber 
frame part of 
1949 Model Tel- 


evision Set. 


* ELECTRICAL APPLIANCES| 


_L Javidsere RUBBER COMPANY 


* AUTOMOTIVE 





BOSTON 29, MASSACHUSETTS 


Pro} 
02 
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Cabinet Problems ? 
We'll solve them at 


DAHLSTROM ..., 








g Many companies have particular -abinet problems which are 
solved only by special designing and fabricating. In this field. 
Dahlstrom is prepared to design and build any cabinet to fit 
your specialized need. Write Dept. P12 Special Products Divi- 


sion, Dahlstrom Metallic Door Co., Jamestown, N. Y. 


yN 

















3 
‘_ CABINET 
q ASSEMBLY 
re Py Upper front panels and 
fi- = lower screen panels have 
ve a. continuous hinges at top. 
is. :: Horizontal inside panels 
i have screen and equip- oe. 
= Size: 50” x 29-1/16" x 18” deep 
ATION * ment cutouts. 
s Material: Steel, frame 1] gauge, panels 13 gauge. Horizontal 
“4 trim strips, chrome nickel steel in satin finish. 
Finish: Heavy copper plate overall. Outside, medium gray 
yN a enamel. Inside, silver gray enamel. Screen panels, 


cadmium plated. 





















1ES 

“DAHLSTROM SPECIAL PRODUCTS 
: 

ANY | Designing, Engineering and Fabricating of Special Cabinets . . Racks 


ITS Mouldings .. Control Desks and Panels . . Radio Chassis . . Stampings 
oi Enclosures . . Pressed Shapes . . Product Cases . . Special Parts 
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appearance of your product, 
-). whether it's an office or house- 
“. hold appliance, pump, com- 
"pressor, machine tool or farm 
machine. They spell “customer 

) satisfaction” from every point of 
view, and give you complete 
motor satisfaction ot lower cost. 















closed—no springs to break or 
pins to get out of place and 
cause trouble 


B-LINE 
x RESILIENT MOUNTED MOTOR 


The rotor actually floats on 
¥ bearings completely surrounded 
i by large resilient rubber cushions 


“~ 16-34 H.P. 


B-LINE 
POLYPHASE SQUIRREL CAGE 
( INDUCTION MOTOR 


: No brushes or moving parts in- A 
side the motor } 
fend fev \ 16-30 H.P f 
Riu “~~ i P 
. << Hs 


A 











WZ, Yo 7 
AA UU Pe ~ Dick meye 2 ; 


GENERAL OFFICES, DAYTON 1, OHIO 


District Offices in Principal Cities 





} 'a-142 HP. | ie. 
y \ oe pm, 
B-LINE Pat ee) 
REPULSION - INDUCTION F yi / yy Vf 
BRUSH LIFTING MOTOR eae | ae a 
With HIGH starting Torque <—S \ 
LOW starting current and quiet ™ 
operation—single phase general 
purpose motor for hard starting 
applicotions. Simplified brush- 
lifting centrifugal mechanism has 
no rods, hinges or pins. The best 
motor for heavy duty 4 
f 
r j 
i ty» 
I A. J 
{\Gie B-LINE y 
“ 7 
7) “Wey CAPACITOR START 
; ~ INDUCTION RUN 
3 . 
a oe i With INBUILT condenser. New 
= : / Simplicity” switch, entirely en- 


46-34 H.P. y, 











Here’s the Balanced Pressure design which seals any 
rotating shaft with minimum frictional heat and 
power loss! “Sealol’ can be engineered to handle 


@ Pressures exceeding 1000 p.s.i. 
@ Surface speeds over 10,000 F.P.M. 


@ Temperatures up to 500° F. 
Let us know your requirements. 


aT \heliee)- te) 7 tile). 


45 WILLARD AVENUE © PROVIDENCE 5, R. I. 
Chicago, Cleveland, Detroit, Los Angeles, New York, St. Louis, San Francisco 




















To increase your profits — 
install WITTE Diesel Power 


High costs for engine or electric 
power can cut deeply into your 
earnings. But you can have the 
engine or electric power you need 
at small cost with a WITTE Diesel 
Power Unit or Dieselectric Plant. 
Thousands in use throughout the 
world. 


Starting and operating on readily 
available Diesel fuel oil, every 
WITTE is a full Diesel. (Cut-out 
view shows pre-combustion cham- 
ber producing expansion of 
gases.) 

Each WITTE Diesel unit is factory 
tested 100°, for power and per 
formance. There’s a size to meet 
your engine or electric power needs. Write for litercture 
See how a WITTE can add to your earnings year after yed! 


WITTE ENGINE WORKS 


UNITED STATES STEEL 
CORPORATION SUBSIDIARY 


WITTE 





Oivisionw OF 1 
Olt WELL SUPPLY COMPANY Ua) 


PIONEER BUILDER OF SMALL DIESELS 


AMERICAS KANSAS CITY 3 MO.U.S® 
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Exceptional Opportunities for 


DESIGN ENGINEERS 


Right now— in the engineering department of the Boeing 
Airplane Company in Seattle, Washington—are openings for 
graduate (or the equivalent) aeronautical, mechanical, electri- 


™ 2) 2 aw 


s any 
and ffcal, and civil engineers. For servo-mechanism designers and 
andle fanalysts there are unusual opportunities. 


At Boeing your engineering skill and imagination will be 
M. applied to the most advanced military and commercial types 
of aircraft. The work involves all phases of aircraft design, 
from the detailing of small parts to the layout of major com- 
ponents, stress analysis, weight control, vibration and flutter 
analysis, research, development, and all associated engineering 
work required for completion of the design of the final product. 





{There’s a future for you at Boeing where the current back- 
Blog of business totals more than $400,000,000. Outstanding 
engineering research facilities are available to you. Your as- 
sociates will be the men who have contributed to Boeing’s 
reputation for leadership in aviation research, design and 
engineering. 





To all these advantages that Boeing offers you, add the 
fact that living is pleasant in the Pacific Northwest. No ex- 
tremes of heat and cold. A wide variety of recreation is avail- 
able the year round—fresh and salt water sailing and fishing, 
skiing, golf, and mountain climbing. 


NS 


— || Similar openings are available in the Boeing-Wichita, 
Kansas plant. Inquiries indicating a preference for Wichita 


fer assignment will be referred to the Wichita Division. 

slectric 

> your 

ve the 

u need 

Diesel 

Plant. P ’ — ” . 

ut the For an illustrated brochure," As theT wig is Bent,” on Boeing 
duty engineering, and additional information about the oppor- 

eadl o,e ° . *e ° 

every tunities discussed here, write “Personnel Office, Engineer- 

— ing Division, Boeing Airplane Company, 7754 E. Marginal 

n of Way, Seattle 14, Washington.” 








actory 
d per- 
> meet 
ro ture. 

year. 


S 


For the Air Force, Boeing is building the B-50 bomber, XB-47 jet 

bomber and C-97 transport; for the Army, the L-15 liaison plane; 
and for six major airlines, the vwin-deck Boeing Stratocruiser. 
PR 
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ANSWERING 
YOUR QUESTIONS 


3. 


a 


What about housing? Recent new 
employees have had no difficulty. 
Our Personnel Unit will go ven 
all possible assistance in finding 
suitable housing. 


What are opportunities for ad- 
vancement? Opportunities in all 
engineering units are virtually un- 
limited and depend primarily on 
training, ability and application of 
the individual. 


Does Boeing need men with ad- 
vanced training? Definitely yes. 
Men with advanced training and 
degrees are very much in demand 
and command correspondingly 
higher starting wages. - 
What are the working hours? 
Normally an eight hour day and 
five day week—8:00 to 4:30 daily. 


Is there a formal school or train- 
ing program? New engineers are 
normally placed in a group com- 
mensurate with their qualifications. 
A short training program carried 
on concurrently with design as- 
signments is given for familiariza- 
tion with Boeing procedures and 
practices. 


ADDED ADVANTAGES 
OF WORKING AT BOEING 


3. 
4a 
5. 


SSOEMNG 


Two weeks vacation with pay. 


Ten days sick leave per year — if 
necessary. 


Low cost group medical plan. 
Low cost accident and health insurance. 


Unusually attractive group life 
insurance. 
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~~ 
“Seeror RINGS 


Wretco Collector Rings are made in all sizes 
to carry currents of 5 to 200 amperes. Two to 
twelve rings can be furnished on one stub com- 
plete with brush holders, brushes, studs for sup- 
porting the brush holders and stud rings. The 
collector rings can be assembled as a unit on 
one hollow tube with threads on one end and 
insulation bushing on the opposite end. The 
brush holders carrying the current are made 
of brass. The collector rings are made of hard 


bronze material. Bakelite insulation is used. 


Welco Collector Rings are custom-built to fit the 
special design and functional requirements of 
your machines or equipment. A limited number 
of standard types are available. Send us your 
blueprints and we will design for you the col- 


lector rings that are functionally correct. 


THE B. A. WESCHE ELECTRIC CO. 
1620-26 VINE ST. 


CINCINNATI 10, OHIO 











‘Hallowell’ Solid Steel Collars, functionally proportioned through- 
out, are precision-machined so faces run perfectly true... 
are also highly polished all over . . . yet they cost less than 
common cast iron collars. 3’’ bore and smaller are made from 
Solid Bar Stock. To make sure the collar won’t shift on the 
shaft, they are fitted with the famous ‘“‘Unbrako”’ Knurled Point 
Self-Locking Socket Set Screw—the set screw that won't shake 
loose when once tightened. “Hallowell” ...a “buy word” in 
shaft collars . . . available in a full range of sizes for 
IMMEDIATE DELIVERY 
Ask for the name and address of your nearest 
“Hallowell” Industrial Distributor. 


OVER 45 YEARS IN BUSINESS 


a tt 


JENKINTOWN, PENNSYLVANIA, BOX 545 
DETROIT ST. LOUIS SAN 





CHICAGO FRANCISCO 














Reprints Available! 


EXPERIMENTAL STRESS 
ANALYSIS SYMPOSIUM 


A 16-page insert, featuring histories of 
applications of experimental stress analysis 
methods which resulted in design improve- 
ments, appeared in the December 1946 issue 


of Product Engineering. 


For those who would like copies of this insert 
for distribution among their technical staffs, 
a limited supply of reprints is available at 
15c each. 


Px ODUCT 
ENGINEERING 


330 WEST 42ND ST. 
NEW YORK 18, N. Y. 
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Wie proper guidance from top manage- 
ment, the nation’s workers can 
| powerfully attack inflation at its source. 
One way, of course, is by increasing pro- 
duction. But production of most goods 
already has been pushed to maximum! The 
other approach is to reduce the volume of 


dollars that can be used to bid up prices on 
scarce goods. 


There’s no more effective tool for this job 
than the Payroll Savings Plan for the regu- 
lar purchase of U. S. Security Bonds. Via 
B this plan, 5.5 million wage earners are in- 0 ll a nd 

vesting over 8% of their pay—over 100 y 
million dollars per month—in Bonds. 





What Is the Status of the Plan in Your Company? 


In companies where top management backs 

the Plan, 35° to 50% of the employees 

participate, and the average total Bond- | 

holding is $1200 per family. If these figures your C mp oyees 
e are above those for your employees, it is 

han =| F apparent that the Plan needs reinvigoration 





igh- 





‘the by your personal sponsorship. 
pint 
¥ Benefits Accrue to the Nation and to Your Company 
Every Bond dollar that is built up in the d 
Treasury is used to retire a dollar of the Can re uce 
national debt that is potentially inflationary. 
aeery oud bent aeeems fewer Gomemsetomgn *° ****eere eee eee ee eeeseee 5 “th inate 
to market to bid up prices on scarce goods. NATIONAL*. 
0. | In addition, dollars invested in Bonds are INCOME — 


building future purchasi er. All these thie inflati 
scisco|f{ factors contribute to the security of the IS Inflationary gap 


national eeonomy— including your business. 








—— 3onds build securicy for individuals, be- 
cause every $3 invested pay $4 at maturity. 


PURCHASABLE Z . 
GOODS 


Moreover, in 19,000 companies operating 
the Payroll Savings Plan, employees have 
proved to be more contented. Worker pro- 




















S duction has increased, absenteeism has de- i 
creased—even accidents have been fewer! : 
‘i Management's Role Is Vital 

Even with all its benefits, the Payroll Savings + 
ol Plan requires sponsorship by top manage- 
: ment to keep employees aware of the bene- ' * ; 
S18 fits. That’s why the Treasury Department Fes $ 
ve- has prepared a kit of materials especially re: i 
for you to distribute among specific key : 

en personnel. Be sure to get and use your kit— i 

for the security of your company and your 
country! is, 
ert For any help you want, call on your ge 
fs, Treasury Department’s State Director, | 
at Savings Bonds Division. oy 
i Ped 
f = gee 

The Treasury Department acknowledges with appreciation the publication of this message by 

/ This is an official U.S. Treasury advertisement prepared under the auspices of the Treasury Department and the Advertising Council. 
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PROFESSIONAL SERVICES 























































































































THE CARLSON COMPANY OUR card here builds prestige for M. ROSENBLATT & SON Excell 
Spring Design Specialists ou and helps to make your name ; ; | rosea: 
pag 8 p f tee i ten Sol ag ‘om ta All Types Drafting & Design esta! 
MECHANICAL PRODUCT DEVELOPMENT —— . bs Pees : 
extremely small in proportion to its ee ae ——: 
277 Broadway New York 7, N. Y. , Renal id 111 Broadway New York 6, N, tional 
Barclay 7-2552 vaiue as a usiness aid. BEekman 3-7430 ‘ons 
devel 
—_ above 
ALLWINE & ROMMEL Designers & Draftsmen ter. I 
Mechanical Design © Drafting REGISTERED PATENT ATTORNEYS , a 
Patent Practice before U. S. Patent Office. Validity Engineering ¢ Designing ¢ Detailing 520 N 
Scheduled or Excess Drafting and Infringement Investigations and Opinions. Book- Automatic, Industrial ¢ Tool Machinery, etc. 
; let and form ‘‘Evidence of Conception’’ forwarded Worth 4-5073 
617 State St t a 8 ‘ity, Mic ne Saees ‘ ' . : = = | 
vedic ee a Suite 461, 815-15th St. N.W., Washington 5, D. C. 5 Beek:nan St. cacsiiensodicuesie: | 
Mechanical drafting, machine tool design, tooling, Consulting Mechanical Engineer JOHN C. VAN RIPER Ge 
“ i _ a ; “te Cost Reduction Studies: Process or Product. to t 
— “ eens, new apparatus, large tomatest Redesign Existing Products for Greater Profit. GEARING ENGINEER sma 
staff will handle complete development from simple Trouble Shooting Production, Design, Cost Problems. have 
idea to detailed drawings. Specialist Automatic Machinery, Processes, Controls. Mechanical Transmission Design 
New Developments, Patent Studies, Investigations. : 7 sro 
Offices: Paris-France and Hasbrouck Heights, N. J. New Products & Process Engineering Studies mat 
526 Burton Avenue, Hasbrouck Heights, N. J. P.O. Box 72) (Est. 1923) Tel. Darien 5-1504 Four Station Square Rutherford, N. J ing 
Noroton Heights Darien, Connecticut is lo 
tuni 
and 
HERMAN LEWIS GORDON eins ye A o.— om CHARLES VESELY & tral 
> M4 ’ . 
Registered Patent Attorney CHEMICAL, MECHANICAL, ELECTRICAL ASSOCIATES, INC. 
a amanyeinak Gheuinta puvaioiaes z-RaY Industrial Designers and Engineers 
Patent Investigations and Opinions NALYTICA YMISTS, “SICISTS, X-RAY . , 
Analysis, Tests of all Materials and Products. Plant a oe a EE 
1416 F Street, N.W 100 Normandy Drive and Field Services in Special Measurements of Product Development Durable Goods 
Washington 4, D. GC Silver Springs, Md Stress, Sound, Vibration and other. Consultants in —__— 
Tas: oe - oe Litigation and Process Engineering and Design. 97-N. _wW tosa 13, Wiscons ee 
Raa: Sav oan See 80 Washington St. New York City 6, N. Y. ; cee, Sores Tenn ai wt 
CHI 
Ss 
SEARCHLIGHT SECTION | 
Stress Analysts: Graduate in mechanical engineer- MECHANICAL ENGINEER e 
P . P ing or physics with five to ten years experience in - ess dev 
Rapidly expanding Engineering Depart- theoretical or experimental stress analysis, prefera- With several years of laboratory experience for etter ft 
ment of North American Aviation, Inc., bly on pressure vessels and heat exchange equip- research and development work in excellently | sige 
. . ary des) 
needs qualified ment. Knowledge of thermal stresses desirable. equipped mechanical laboratory. Experience in the 1 lleodm 
Excellent opportunity for qualified man in new erer 
Research and Development Department Laboratory. design and testing of all types of small fans and oe 
AERODYNAMICISTS Write, giving resume of education and experience. filters desirable but not essential. Outline your © te n y 
experience and qualifications fully. Interviews may Segitltes 
THE BABCOCK & WILCOX of wate 
be arranged. Location—Northeastern Ohio. ated se 
DYNAMICIST COMPANY =e 
Research & Development Department, P-6635, Product Engineering anita 
ALLIANCE, OHIO 520 North Michigan Ave., Chicago 11, III. _ - 
STRESS ANALYST eee 
by ENGIN 
AIRCRAFT DESIGNERS = 
WANTED WANTED oo 
se] ed 
and specialists in all phases of aircraft DESIGN ENGI NEER first le 
sams sociuaet 22. | | MACHINE TOOL = 
ects. Experience in fields other than Graduate mechanical engineer with good experience RESEA 
aircraft engineering may be adaptable. in the design of heavy machinery eueh a0 eucartl perim 
PI : ing machinery, cranes, marine auxiliaries or len a 
ease include summary of experience similar. Must be qualified by education and ex- lesired 
in reply. DESIG ERS perience to assume responsible charge of a group ley le 
of about six draftsmen-detailers and qualified for fe - 
: : . rapid promotion to position of assistant chief engi- Ay of 
Engineering Personnel Office neer. Permanent position for experienced man with * s 
THE medium size manufacturer established sixty years, es t} 
NORTH AMERICAN AVIATION INC location Middle Atlantic. All replies in confidence. , , 
» HNG. MONARCH MACHINE —_— W 
Municipal Airport TOOL COMPANY P-7038, Product Engineering 
Los Angeles 45, Calif. Sidney, Ohio 330 West 42nd Street, New York 18, N. Y W 
PRODUCT DESIGNER | - 
" ‘s ‘ SA 
Large Midwestern Company requires the services of a Product and DESIGN AND DRAFTING POSITIONS open for | A 
Design Engineer with industrial art experience, to develop major a PRODUCT DESIGNER who has had experience 
home appliances and equipment. in the Mechanical Design of small, complex ma- : 
PP quip chines—preferably in the office equipment field— re 
Position requires thorough knowledge of pressed metal fabrication, and for MACHINE DESIGNERS experienced in oy 
hanical : lai d heti li the design of heavy duty equipment, preferably in v 
mechanical equipment, porcelain and synthetic enameling. the field of printing or paper processing. Future - 
- - ‘ ™ m advancement dependent upon capabilities demon- a 
Replies held in strictest confidence. Our organization knows of this ctrated. . . . ’ ti 
advertisement. Please write: fa 
Employment Manager 
P-7163, Product Engineering THE STANDARD REGISTER COMPANY Py 


520 North Michigan Ave., Chicago 11, Ill. 








Campbell & Albany Streets, Dayton, Ohio. 
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@ SEARCHLIGHT SECTION @® 








TECHNICAL AND 
RESEARCH ENGINEER 


Excellent opportunity for creative and 
research minded engineer with well 
established rubber company where his 
new ideas, inspirational and organiza- 
tional qualifications will permit him to 
work with large group of technical and 
development engineers. This requires 
above average engineer. Age 30 to 40. 
Furnish complete information in first let- 
ter. Replies held in strict confidence. 


P-7105, Product Engineering 


520 North Michigan Ave., Chicago 11, II! 








DIRECTOR 
OF ENGINEERING 


Old established manufacturer of nationally 
advertised jewelry items, can use services 
top notch executive, 40 or over, well sea- 
soned, with top engineering ability and 
actual experience in modern tool and die 
designing and processing. Manufacturing 
of light stampings from non-ferrous, cop- 
per alloyed metals. Qualified to correlate 


engineering functions. Splendid oppor- 
tunity Salary open. Beautiful suburban 
area, midwest location. Submit recent 


photo with resume. 


P-7159, Product Engineering 


520 North Michigan Ave., Chicago 11, Ill. 
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WANTED 


General Superintendent 


to take charge of plant manufacturing 
small gears and precision parts. Must 
have eee and practical shop back- 
ground and be familiar with all phases of 
manufacturing, inspection and heat treat- 
ing. Plant employs 250 to 300 people and 
is located in Middle West. Good oppor- 
tunity for right man. Give age, nationality 
and full details regarding experience and 
training, also give salary expected. 


ADDRESS 


P 7199 Product Engineering 


520 N. Michigan Ave., Chicago 11, 1. 

















REPLIES (Box No.): Address to office nearest you 


VEW YORK: 330 W. 42nd St. (18) 
CHICAGO: 520 N. Michigan Ave. (11) 
SAN FRANCISCO: 68 Post St. (4) 








_ POSITIONS VACANT 


WANTED—ENGINEERS 

ndustry has openings 
eer for machine design, mechanical and proc- 
ess development work. Please give in first 
letter full details of education, age, experience, 
qualifications, references, availability, and sal- 
desired. P-6735, Product Engineering. 


RESEARCH 





Expanding southern 
for mechanical engi- 


ary 


ENGINEERS: With degree in 

Mechanical Engineering or Physics and five 
to ten years experience in research or develop- 
nent work. For applied research on the flow 
ff water, steam and air; metals under simu- 
ated service conditions; heat transfer; experi- 


ment 
be 


al stress analysis; all as applied to steam 
ilers and related equipment. Unusual oppor- 


tunity for men in new research and develop- 
ment laboratory. The Babcock and Wilcox Co., 
Research & Development Department, Alliance. 
Or 


NGINEER FOR design and _ installation 
Steam and electrical equipment 
of expanding industry. 





of 
in new plant 
After construction, man 
ted will have possible opportunity as plant 


engineer. Complete information required in 
irst letter All details confidential. P-6783, 
Pr ict Engineering. 


2ARCH DESIGNER: For the design of ex- 
mental apparatus. Each apparatus is 
4e8 ed individually to provide the conditions 
les d for the specific problem. These prob- 
ler leal with applied research on heat trans- 
r etals under simulated service conditions: 
of water, 





RES! 





steam and air, experimental 
str analysis. Degree in engineering or phys- 
cs th about five years experience in research 

r elopment is desirable. The Babcock and 

W x Co., Research & Development Depart- 

me Allianee, Ohio. 

W TED MECHANICAL Engineer—Gradu- 
r equivalent for automatic machine de- 

Sig nd development. Must have proven flair 

; s work Lecated in New Jersey, near 

S lle. Send full resume of past positions 
tries P F178, P roduct Engineering. 

EMPLOY MENT “SERVICES — 

SA IED POSITIONS — $3,500-$35,000. If 
ire considering a new connection com- 
te with the undersigned. We offer the 

te ! personal employment service (38 years 

; zed standing and reputation). The pro- 
= of highest ethical standards, is indi- 
ye zed to your personal requirements and 
ae S overtures without initiative on your 

Pa Your identity covered and present posi- 

“te tected. Send only name and address for 

x : “ee Bixby, Inc., 268 Dun Bldg., Buf- 

Pr 





| Complete 








ENGINEERS 


DESIGN — TEST — EXPERIMENTAL 


Midwestern manufacturer of 2-cycle engines has 
openings for ambitious engineers Experience in 
2-cycle engines and/or magneto ignition desirable 


P 6955 Product Engineering 


520 North Michigan Ave., Chicago 11, Til. 











EMPLOYMENT SERVICE 





SALARIED PERSONNEL $3,000-$25,000 
confidential service, established 1927, 
geared to needs of high grade men who seek a 
change of connection under conditions assur- 
ing. if employed, full protection to present 
position. Send name and address only for 
details. Personal consultation invited Jira 
Thayer Jennings, Dept. H, 241 Orange &t., 
New Haven, Conn. 


DESIGN DRAFTSMAN: Old established Phila- 

delphia manufacturer has opening for man 
with considerable experience and creative abil- 
ity on design and development small mech- 
anisms for mass production Experience on 
small stampings, plastics and die castings, as 
used in automotive accessories, household ap- 
pliances, etc., very necessary. Give all details 
in first letter, which will be treated confiden- 
tially. PW 7090, Product Engineering. 


POSITIONS WANTED 


This 


is 





AVAILABLE: TOOL Engineer, 

chine aesign. Prefer central 
coast. 12 years varied experience. Interested in 
chief draftsman, or position leading to same. 
PW 6971, Product Engineering 


designer, Ma- 
state or west 


ENGINEER EXECU 
neer with 16 


TIVE Registered Engi- 
years experience in Structural, 
Sheet Metal, and Mechanical work Experi- 
enced in organizing and supervising an Eng. 
Dept. Prefer position with medium size manu- 
facturing plant in Central or Mid-West State. 
resume on request. PW 7210, Product 
Engineering 


NEW ADVERTISEMENTS 


Copy must be received by December 1 
appear in the January issue. 


7th to 





We specialize in 
PATENT SEARCHES 


domestic and foreign 


PATENT INTELLIGENCE CORPORATION 


954 Warner Bidg., Washington 4, D. C. 





| 





| 


850 Vickers Hydraulic Controls 








Model MF-9-713-30-B. .6 cu. in./rev. at 
3750 r.p.m. 1000 p.s.i. Rotation either 
direction. Physical dimensions on 
request. 


Priced for Rapid Disposal 


KELLY and Co. 
2007 Olive St., St. Louis, 3, Mo. 











ETTEL INDUSTRIAL DESIGN 
112 South 106th Street 
Seattle 88, Washington 














The Very Best 
Facilities Jor... 


METAL 


STAMPINGS 


IN SMALL LO Ts 








DAYTON ROGERS 


Minneapolis 7, Minn. 








Licenses Available = 
on Royalty 


a 
Whirlwind 
U. S. Pat. 2446473 Burner 
Excellent for Salamanders, 


Smudge Pots, and other emer- 
gency and utility heaters. Simple 
design, low cost construction. 
Readily portable. 


M. E. HANNA 


218 W.Central, Albuquerque, N.Mex. 











DYNAMIC BALANCING 


We dynamically balance any high speed 


rotating part, regardless of configuration, 
to a degree measurable only in micro ounce 
inches. Perfect balance will increase bear- 
ing life and insure better performance. It 
is essential to your product. Gyro rotors of 
Let handle 


all types are a_ specialty. us 


your balancing problems. 


MICRO BALANCING, 
116 Rintin St. 


INC. 
Franklin Square, N. Y. 
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Conileile catteg for aluminum... 


You, too, can have the advantages of Bonderizing 
on your aluminum! You can have assured, last- 
ing paint adhesion, protection from corrosion 
and oxidation, and prevention of peeling and 
chipping. 


Bonderizing for aluminum is effective, economi- 
cal, quick, and simple. On sheets or castings of 
this metal and its alloys, the Bonderite crystals 
form a tight nonmetallic phosphate coating 
which becomes part of the metal itself. Paint 
finish, applied over Bonderizing, is there to stay, 
and retains its fine appearance through years of 
hard service. 


The same line that Bonderizes your aluminum 
may be used for mixed production, protecting 
and preparing zinc and steel parts for paint, too. 


Your aluminum products deserve the appearance 
and service protection of Bonderizing. Get full 
information now! 


SEND FOR TECHNICAL BULLETIN! / 


Get details on Bonderizing for alum- : 
inum. Write today for free technical / sS33S 
bulletins. eas 8 


Bonderite, Parco, Parco Lubrite—Reg. U. S. Pat. Of. 


PARKER RUST PROOF COMPANY 
2179 East Milwaukee Ave. ¥ 
Sotrel 11, Michigan 





BONDERIZING Holds Paint to Metal... PARKERIZING Inhibits Rust ... PARCO LUBRIZING Retards Wear on Friction Surfaces 
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MATERIALS 
MENG a ofa cao ig.s ss ietiniooaycumeduersimarsie 276 
Aluminum Alloys.10-11, 41, 53, 183, 198 
rare re 78, 300 


Brass. .66-67, 196-197, 218, 263-264, 311 


Bronze... .66-67, 196-197, 263-264, 286 
SIRE SISOS Cena ee aera eR 310 
Copper Alloys. ....66-67, 218, 263-264 

294, 311 
Nera aiatepe ha ii ae has ieee 275 
Serer 
Friction Materials ............... 158 
ee ee 237, 258, 274, 330 
BAmMte ..........- 4th Cover, 14-15 
Jewel, Synthetics ............ 194, 328 
Laminated Metals ........... es 58 
EN CPSs Al as igivahela'ie siatoteehlons 283 
M-gnesium Alloys ........... 226, 287 
Molybdenum Alloys ........... . 216 


Nickel Alloys. .2nd Cover, 50, 52. 66-67 
171, 263-264 


Plastics. .12, 20-21, 22-23, 27, 49. 64C 
236, 251, 267, 281-282 


Plastics, Laminated........ 49, 200, 274 
Powdered Metals ............... 321 
eee es 12, 56 


Rubber & Synthetics. .31, 56, 178, 211 
216, 265, 330 


ee ie ea ae 8, 176 
Stainless Steel. .......50, 213, 295, 323 
Steel... .36, 50, 60-61, 64A, 71, 160, 235 

299, 315 
BS Shin acai beatae tie adi daanes 75 


STRUCTURAL PARTS 


Castings. .32, 42, 196-197, 212, 240, 287 
302, 305, 308 


Die Castings .............. 75, 76, 325 
ae ee 212, 300 
Metal Powder Parts.............. 321 
Stampings ......... 64B, 194, 231, 255 


Tubing. .36, 77, 180 201, 227-228, 230 
239, 262, 300, 303 


eT Teer 58, 180, 202, 255 
FINISHES 

Paints & Lacquers........... 167, 258 

Rust Proofing ............. 268, 338 


MECHANICAL PARTS 


Accumulators .................:. 64 
ce eee 276 
a Te a 182, 314 


Pp 


UCT ENGINEERING — DECEMBER, 


Bearings, Ball, Roller, and Needle 
4th Cover, 9, 13, 30, 32B, 54, 70, 189 


202, 232, 248, 250, 256, 280, 285, 289 
290, 292, 301, 312, 327, 340 


Bearings, Sleeve aces eke, 200, 316 
PI 5555 aiore ic ec aie eee 34 
Belts. .....13, 28-29, 35, 64F, 265, 309 
Bolts Nuts, Screws and Rivets. .6, 16 

44, 55, 73, 74, 173, 177, 185, 206-207 


208, 222, 236, 266 276, 290, 292, 319 
320, 334, 342 


SS eer ry errr re re 258 
SF cous ici es ia ts 13, 64F, 204-205 
Serene erry 304 
Clutches. .46, 80, 257, 284, 292, 294, 

318 
NIN no oo kts ek oaeiete 214 
RUIN 260 oases oh bs san eT ISS 17 
Couplings, Flexible........... 176, 249 
Couplings, Hose & Tube........ 63 


Engines. ..224, 304, 312, 314, 318, 332 
Fastenings...6, 16, 44, 55, 73, 74, 173 
177, 185, 206-207, 208, 222, 236, 266 
276, 290, 292, 319, 320, 334, 342 


RR cc kcaa eneemtras iS gs ie covered 72, 291 

Gears. .62, 163, 184, 192, 249, 256, 268 
296, 312 

Hydraulic & Pneumatic Equip- 


ment. .13, 64, 80, 243, 244, 247, 253 
273, 278, 279, 307, 308, 324 


MONE oet 2 yc Fehon animist SG 300, 317 
ee 298 
Lubricating Equipment ..181, 193, 329 
PII 3c, Sia a apiv esse mice 219 
NS rer 179 


Packing, Gaskets, Seals...4, 14-15, 39 
51, 158, 193, 253, 271, 275, 283, 297 
306, 332, 344 
EEE ON ene eo eye 227-228 
Plastic Machinery .............. 203 
Pumps. .28-29, 215, 225, 243, 244, 273 


296, 298, 302, 324 
180, 223, 261, 334 


Rings. .14-15, 48, 


MINIS ares sii ies ines oe ead 182, 314 
Sheaves & Pulleys.......... 28-29, 35 
ee ree ere ee ere 190 
Ee eer 8, 176 
Speed Reducers & Motor Reduc- 
ea eee ree 13, 221, 249, 306 
Beree..........- 68, 236, 238, 248, 255 
MN Ng ard. toi rep ee 233 
Testing Equipment .......... 195, 293 
‘Thermostats .......... 26, 78, 300, 310 
ME obese filles ca, Seis wsiraibinnsiak ep amis 216 
Transmissions. .3rd Cover, 28-29, 80 


215, 244, 296 


Valves & Fittings. ..165, 215, 234, 238 
243, 244, 253, 272, 273, 294, 307, 318 


324 
Vibration Dampers .......... 219, 293 
Wheels @ Casters................ 290 
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ELECTRICAL PARTS 


Assemblies ....... Per Ts 
ES eer eer 
Comtecte ........ Cee ee 78 
Controls & Control Equipment... 2 


18-19, 28-29, 40, 57, 174-175, 217 
245-246, 270, 279, 284, 288 


Electronic Equipment....... 2, 40, 186 

188, 260 
EN cis unio s oad 189, 256 
Heating Units...... aie 277, 302 
a a ee 183, 288 
Insulators .. ...33, 191, 220, 330 
RN o.7.06 WSs a eee os 1 & 
Magnets ....... sie aacen aa 
RD eo veka ak nan nee aes 47, 189 


Motors. .3rd Cover 24-25, 28-29, 32A 
37, 59, 64D-64E, 187, 189, 215, 221 
241, 252, 256, 259, 269, 272, 322 


IN xh cncden Comen seekun 38 
Fg) —— 187 
oe a | ere rr 156, 191 
Wiring Accessories ......... 260, 292 


DRAFTING ROOM EQUIPMENT 
AND SUPPLIES 


69, 154, 186, 188, 199, 242, 276, 284, 304 


FABRICATING METHODS AND 


SERVICES 
Assembling...... ....53, 180, 268, 298 
SPC er re er 53 
Forming.... 53, 71, 169, 248 298 
Grnding ...... 2 soe, S10 
PURINE, isk ccc ckunsscasawwes 313 
Ee ee rae eran Sees 298 


Molding. .12, 20-21, 22-23, 27, 49, 64C 
203, 236 251, 267, 268, 281-282, 331 


eee A eT 238 
Oe 53, 184 
Stamping......... 53, 194, 238, 248 268 

298, 331 
Co ee . .229, 320 


ENGINEERING AND PRODUC- 
TION SERVICES 


188, 333, 336 


BOOKS 
224 


TRANSPORTATION 
272 
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With today’s high wages, a 40° saving in as- ° Nev 


, t 
sembly work-hours is a ¢ hange we worth making. a 
And that’s why Meyer & Wenthe. Inc. swite hed 
to P-K Self-tapping Screws in the assembly of 


: : sembly line by work-slowing operations, such as Nev 
their barrel coin changer. 


tapping, riveting, nut running, or inserts in 

Screws were necessary, because at times the plastic . . . investigate the simpler P-K method. 
coin changers must be taken apart and _ reas- On seven out of ten jobs, P-K Self-tapping Screws Nor 
sembled to relocate various coin units. And since make possible savings up to 50%. At the same 
P-K Screws eliminated the extra operation of time, P-K Screws often make possible improve- a 
tapping 5 holes in each barrel unit, they were the ments in product design. “¢ 
logical choice. Assembly was started several steps 
closer te the finished job and tap expense, tap 
breakage, and misalignment troubles were avoided. 
That’s common sense in any industry. 


The odds are with you... call a P-K Assembly Ohi 
Kngineer and see if you are one of the “lucky Ohi 
© 7° . . ‘ Oil; 
seven’. If you pre fer, mail asse ‘mbly details for 


recommendations. Parker-Kalon Corp., 200 Varick Ow 
If you are being “short-changed” on the as- St.. New York 14. N. Y. 


Sold Only Through Accredited Distributors 


r® A TYPE AND SIZE FOR EVERY METAL AND PLASTIC ASSEMBLY 


i! ) 

< ) 
HEX HEAD & pny TYPE “Z" 
TYPE “Z" Vv F-Z PHILLIPS 


PARKER-KALON THE? ocTe SCREWS 


COLD-FORGED SOCKET SCREWS, WING NUTS, THUMB SCREWS ¢ HARDENED SCREWNAILS AND MASONRY NAILS 
PARKER-KALON PRODUCTS SHUR-GRIP FILE AND SOLDER IRON HANDLES * METAL PUNCHES * DAMPER REGULATORS AND ACCESSORIES 
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Onan & Sons, Inc., D. W..... _ 318 
Owens- Corning Fiberglas Corp... 220 
274 
Osalid Products Div., General Ani- 
me & Pim Cor. ............. 154 
Packard Electric Div., General Mo- 
RGN ih alk ness Ceaiaie a ae esa ahoun eis 241 
Page Steel & Wire Div., Amer. 
Chain & Cable Co. Inc......... 202 
Parker-Kalon Corp.. ..55, 266, 342 
Parker Rust Proof Co............ 338 
Pawtucket Screw Co. ............ 55 
Perkins Machine & Gear Co....... 192 
Permanente Metals Corp. ........ 198 
Pesco Products Co., Borg-Warner 
. Sea Ine 243 
‘oll Manufacturing Co. ........ 55 


Phillips Screw Manufacturers.... 55 
Pittsburgh Plate Glass Co., Brush 
____ SRS ee ee 258 
Precmion Tube Co. .............. 201 
Progressive Mfg. Co. ............ 290 
Pure Carbon Co., Inc. ........... 310 


Raybestos-Manhattan Inc., Equip- 
ment, Sales Division............ 158 
Raymond Mfg. Co., Div. 
Associated Spring Co. 
Reading Screw Co. 
ReGmone Go., inc. ...........3.. 59 
Revere Copper & Brass Inc... .263-264 
Reynolds Metals Co., Aluminum 


ee I Ree 41 
Reynolds Metals Co., Industrial 

| rr er 53 
Reynolds Wire Co. ............. 43 


Robertshaw-Fulton Controls Co... 310 
Rockford Clutch Div., Borg- 


| pel NERS pear se ee 294 
Rockford Screw Products Co...... 55 
oenr Peoducts Co. ............. 300 
momee Temer Co. .............. 184 
Rollway Bearing Co., Inc......... 250 


a 8S 
Russell Burdsall & Ward Bolt & 


CIR os 2 ae maak Pile nen we eae 55 
SKF Industries, Inc. ............ 280 
Safety Socket Screw Co. ......... 320 
Saginaw Products Corp........... 290 
Sanmdven Steel, imc. ............4. 235 
No aio p hac oder. bin 0 45.0. ddd Sas 233 


Scintilla Magneto Div., Bendix 
Aviation Corp. 
Scovill Mfg. Co. 


Industrial Fasteners .......... 185 
Se ee 55 
Seaboard Screw Corp. ........... 55 
Ne eas gia ax Schi605:6 we bina 332 
sewall Mire. Co., ©. B. ........... 184 
Shakeproot Inc. ........... 55, 206-207 
Sharon Steel Corp. .............. 213 
Sier Bath Gear & Pump Co....... 312 


Skinner Electric Valve Div., The 


Skinner Chuck Co. ............ 294 
Skinner Purifiers Div., Bendix Avi- 

te ee 291 
Southington Hardware Mfg. Co... 55 
Spencer Thermostat Co. ......... 26 
Standard Locknut & Lockwasher 

USER OR eee 292 
Standard Pressed Steel Co. ....74, 334 
Stemaerd Sees Ce. 2... 6. .s secs ss 239 
Steel Co. of Canada, Ltd. ........ 55 
Stephens-Adamson Mfg. Co....... 232 
eter Trent GO. xn... ose cscs. 55 
Stewart Mfg. Corp., F. W......... 182 
Stokes Machine Co., F. J.......... 203 
I a oko a 6a sew wal 314 
Strom mteel Ball Co. ............. 182 
Stronghold Screw Products, Inc... 55 
Sundstrand Machine Tool Co..... 244 
Superior Steel Corp. ............ 315 
Taylor-Winfield Corp. ........... 320 
Tennessee Coal, Iron & Railroad 

Ol ata ied 60-61 
Thomas Flexible Coupling Co..... 176 
Torrington Co., Bantam Bearings 
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Tomes Bee, oe. 3.5... 6 sie 

Transue & Williams Co. 
(Stamping Div.) 

Tuthill Pump Co. 


Union Carbide & Carbon Corp... 


281-282, 


Oe ee ee 
United-Carr Fastener Corp. ...... 
United Screw & Bolt Corp........ 
U.S. Electrical Motors, Inc 


27 
328 
240 
186 

16 
221 





U.S. Graphite Co.....4th Cover, 14-15 
U.S. Beeel Germ. ...... 0.508 36, 60-61 
U.S. Steel Export Co........36, 60-61 
U.S. Steel Supply Co. ....... .60-61 
Vallorbs Jewel Co. .. 194 
Veeder Root, Inc. .. 17 
LC 253 
Viking Pump Co. ..... 296 
Vulcan Electric Co. ... 302 
Wagner Electric Corp. .. 187 
Waldes-Kohinoor, Inc. ... 223 
Wales-Beech Corp. ....... Los oD 
Ward Leonard Electric Co. . 174-175 
Warner Electric Bralze Mfg. Co. 46 
Watson-Flagg Machine Co. 296 
Weirton Steel Co. 64A 
Welco Motors .......... . 334 
Wesche Electric Co., B. A. ....... 334 
Westinghouse Electric Corp. 33, 
49, 57, 64D-64E 
Wheland Co. ...... .. Sas 
Whitney Chain & Mfg. Co. 64F 
Wiegand Co., E. L. ... 277 
Williams Co., J. H...... 300 
Wilson Co., ee 78 
Wirebound Box Mfgrs. Assoc. 214 
Wisconsin Motor Corp.. . 304 
Witte Engine Works ..... 332 
Wittek Mfg. Co. ......... 304 
Wolverine Bolt Co. .......... 55 
Worcester Pressed Steel Co...... 64B 
* 
PROFESSIONAL SERVICES 30 
& 
SEARCHLIGHT SECTION 
(Classified Advertising) 
EMPLOYMENT 
Positions Vacant ......... 336-7 


Positions Wanted ......... 
Employment Services ... 
SPECIAL SERVICES 
Contract Work .......- 
eS ECO ‘ 
BUSINESS OPPORTUNITIES 
Offered ... 
EQUIPMENT 


(Used or Surplus New) 
eS Sees ee 
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WIST IT... squeeze it... drop it... hammer 

it—the new one-piece concentric molded J-M 
Clipper Seal has plenty of give and take to help it 
stand up in service. 


This flexibility has its advantages. The Clipper 
Seal’s hard, tough outer heel, for example, is re- 
silient enough to conform even to a slightly out of 
round cavity. Yet the soft, pliable zzner lip always 
maintains a light, but positive sealing pressure on 
the shaft, with minimum wear on the seal. 


The simple design of Clipper Seals also assures 
quick, easy installation, and permits removal with- 
out damage so that the seal may be used again. And 
because Clipper Seals are entirely non-metallic, they 
eliminate any possibility of electrolysis or corrosion. 


Clipper Seals are made in both split and endless 
types ...are available for shafts in sizes from 14"' 
I.D. up to 68"' O.D. They are for sealing against 





Johns-Manville . 
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oil, grease, water, coolants at operating tempera- 
tures up to 450°F. Write for folder PK-31A to 
Johns-Manville, Box 290, New York 16, N. Y. 





Here’s how 
Clipper Seal 
works: 


The lip (A) is held in light 
but firm contact with the shaft 
by means of a specially de- 
signed garter spring (B). 
Pressure on shaft is carefully 
pre-determined to minimize 
wear, yet effectively seal 
against leakage. The heel (C) 
provides a press fit in the 
Cavity, assuring a tight lu- 
bricant-retaining seal at this 
point also. This design is 
readily varied to meet special 
conditions. 
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STILL THE ALL-AMERICAN FIRST 


Master Gearmotors have given more millions 
of hours of satisfactory service in the 
field than all other makes... COMBINED. 





GEARMOTORS ~ 
Ct -~ 


THE MASTER ELECTRIC COMPANY + DAYTON 1, OHIO 
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There’s no accompaniment of 
clicks or groans or squeaks to music 
played on an Alliance record player. 
Millions of these fine turntable motor 
assemblies, manufactured by the Alliance Mfg. 
Co. of Alliance, Ohio, operates smoothly, silent!) 
—and at constant speed—thanks largely to three little Gramix 
bearings. Two self-aligning bearings in the motor and 

a double flange bearing on the main shaft are not only help- 
ing Alliance units give better service but they are also 


helping Alliance cut their cost of manufacture. 





Because bearings, gears and other Gramix 
parts are die-pressed of powdered metal, they 
cost far less than machined parts, sometimes 
as much as 80% less. And because they «in 
be impregnated with lubricants, furth r 
lubrication of Gramix parts is often unnec:s- 
sary. Our, engineers may be able to sh ow 
how Gramix can help you improve mech«.- 
ical performance and cut manufacturing 
costs in your products. Write today of 
free copy of the 264 page Gramix cata! »g. 


UNITED STATES GRAPHITE COMPANY © SAGINAW, MICHI\AN 
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